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40 CFR Parts 9, 86, and 89

[ AVB- FRL- 6155- 3]
RN 2060- AF76

Control of Em ssions of Air Pollution From Nonroad Di esel Engines
AGENCY: Environnental Protection Agency (EPA).
ACTION: Final rule.

SUMMARY: |In this action, EPA is finalizing new enission standards for
nonroad di esel engines. The affected engines are used in nost |and-
based nonroad equi pment and sone narine applications. The em ssion
reductions resulting fromthe new standards will translate into
significant, long-terminprovenents in air quality in many areas of the
U.S. For engines in this |arge category of pollution sources, the
standards for oxides of nitrogen and particulate natter enissions wll
be reduced by up to two-thirds fromcurrent standards. Overall, this
program wi | | provide nuch-needed assistance to states facing ozone and
particulate air quality problens, which are causing a range of adverse
health effects for their citizens, especially in terns of respiratory
i npai rment and related illnesses.

I'n conpliance with the Paperwork Reduction Act, this docunent
announces that the information collection requirenents contained in
this rule were approved by the O fice of Managenent and Budget.

DATES: The anmendnments to 40 CFR Parts 86 and 89 are effective Decenber
22, 1998. The anendrments to 40 CFR Part 9 are effective Cctober 23,
1998. The incorporation by reference of certain publications listed in
the regulations is approved by the Director of the Federal Register as
of Decenber 22, 1998.

ADDRESSES: Materials relevant to this rule, including the Final
Regul atory | npact Analysis are contained in Public Docket A-96-40,
| ocated at room M 1500, Waterside Mall (ground floor), U.S.
Envi ronnental Protection Agency, 401 M Street, S.W, Washi ngton, DC
20460. The docket may be inspected from8:00 a.m until 5:30 p.m,
Monday t hrough Friday. A reasonable fee may be charged by EPA for
copyi ng docket materi al s.

For further information on electronic availability of this final
rul emaki ng, see SUPPLEMENTARY | NFORMATI ON bel ow.

FOR FURTHER | NFORMATI ON CONTACT: Al an Stout, U.S. EPA, Engi ne Prograns
and Conpliance Division, (734) 214-4805; stout.al an@panail.epa. gov.

SUPPLEMENTARY | NFORMATI ON:
Regul ated Entities

Entities potentially regulated by this action are those that
manufacture or introduce into conmerce new conpression-ignition nonroad
engi nes, vehicles, or equipnent, and entities that rebuild or

remanuf acture nonroad conpression-ignition engines. Regul ated
categories and entities include:

Cat egory Exanpl es of regulated entities
Industry. ... ..o Manuf act urers of new nonroad
di esel engi nes and equi pnent.
Industry. ... .. Rebui | ders and remanufacturers

of nonroad di esel engines.

This list is not intended to be exhaustive, but rather provides a
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guide tor readers regarding entities Ii1kely to be regulated by this
action. To determine whether particular activities may be regul ated by
this action, the reader should carefully exanine the regul ations,
especially the applicability criteria in 40 CFR 89.1, and the existing
regul atory | anguage in 40 CFR Part 89. Questions regarding the
applicability of this action to a particular entity may be directed to
the person listed in FOR FURTHER | NFORMATI ON CONTACT.

ot ai ni ng El ectroni c Copi es of the Regul atory Docunents

The preanbl e, regul atory | anguage and Fi nal Regul atory | npact
Analysis (Final RIA) are also available electronically fromthe EPA
Internet Web site. This service is free of charge, except for any cost
already incurred for internet connectivity. An electronic version of
this final rule is nade avail able on the day of publication on the
primary Web site |isted below. The EPA Office of Mbile Sources al so
publ i shes Federal Register actions and rel ated docunents on the
secondary Wb site |isted bel ow

1. http://ww. epa. gov/fedrgstr/EPA-AIR/ (either select desired

date or use Search feature)

2. http://ww. epa. gov/ OVBWAW (1l ook in What's New or under the specific
rul emaki ng topic)

Pl ease note that due to differences between the software used to
devel op the docunment and the software into which the docunent may be
downl oaded, changes in format, page length, etc., may occur.

Tabl e of Contents

I. Introduction
Il. Content of the Final Rule

A. Enmission Standards and Rel ated Provi sions
B. Test Procedures

C. Durability

D. Averagi ng, Banking, and Trading

E. Flexibility for Equi prent Manufacturers

F. Flexibility for Post-Mnufacture Mrinizers
G Control of Crankcase Enissions

H. Control of Snoke

I. Voluntary Low Enmitting Engi ne Program

J. Technical Anmendnents

I1l. 2001 Review and Ensuring Em ssions Control In Use
A. 2001 Review
B. Ensuring Em ssions Control In Use
I'V. Technol ogi cal Feasibility
V. Projected | npacts
A. Environnental |npacts
B. Econonic | npacts
C. Cost-Effectiveness
VI. Public Participation
VI1. Administrative Requirenents

A. Admi nistrative Designation and Regul atory Anal ysis
B. Regulatory Flexibility Act
C. Paperwork Reduction Act
D. Unfunded Mandates Reform Act
E. Congressional Review Act
F. National Technol ogy Transfer and Advancenent Act
G Protection of Children
Enhanci ng | ntergovernnmental Partnerships

-

. Consultation and Coordi nation Wth Indian Tribal Governnents
VIII. Statutory Authority

I. Introduction

Air pollution continues to represent a serious threat to the health
and well-being of mllions of Anericans and a |arge burden to the U S
econony. Mobile source emi ssion control prograns, however, have a
hi story of technol ogi cal success that have nade a very |arge
contribution to reducing exposure to anbient air pollution. On June 17,
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1994, the Environnmental Protection Agency (EPA) made an affirmative
determ nation under section 213(a)(2) of the Clean Air Act that nonroad
engi nes are significant contributors to anbient ozone or carbon

nonoxi de (CO) levels in nore than one nonattai nment area (59 FR 31306,
June 17, 1994). In the same notice, EPA also nade a determ nation under
section 213(a)(4) that other em ssions from conpression-ignition (Cl)
nonroad engi nes rated at or above 37 kilowatts (kW, specifically

em ssions of particulate matter (PM and snbke, cause or contribute to
air pollution that may reasonably be anticipated to endanger public
health or welfare. Also in the June 1994 final rule, EPA set a first
phase of emission standards (" "Tier 1 standards'') for nonroad diesel
engi nes rated 37 kW and above. <SUP>1, 2</SUP> In the Notice

[[ Page 56969]]

of Proposed Rul emaking (NPRM for this final rule (Septenber 24, 1997,
62 FR 50152), EPA extended the finding under 213(a)(4) to Cl nonroad
engi nes rated under 37 kW A nore detail ed discussion of the history of
em ssion control prograns for nonroad engi nes and other nobile sources
is included in the preanble to the proposal for this rule.

\1\ Diesel-cycle engines, referred to sinply as " diesel
engines'' in this docunent, may also be referred to as conpression-
ignition (or Cl) engines. These engines typically operate on diesel
fuel, but other fuels may al so be used. This contrasts with otto-
cycle engines (also called spark-ignition or Sl engines), which
typically operate on gasoline.

<SUP>2</ SUP> This rul emaking is based on netric units. Wth the
exception of engine power ratings, English units are included
parent hetically throughout the preanble. The conversion of engine
power ratings is included in Table 1, but is not repeated in the
rest of the docunent.

In the NPRM EPA estinmated the contribution of nonroad diesel
engi nes for conparison with other emn ssion sources. For 1996, these
engi nes were estimated to represent about 27 percent of nobile source
em ssions of oxides of nitrogen (NO) and 13 percent of
total NOy emissions. EPA estimates that these engines
currently contribute about 48 percent of the directly emtted PMfrom
nobil e sources and 16 percent of total controllable PMemssions. In
addition to directly emtted PM EPA estimates that NOy
em ssions cause a significant additional ambunt of PMin the form of
secondary nitrate particles. On average nationw de, this indirect PM
represents an additional contribution to PMequal to about 30 percent
of the total directly enmitted PMtonnage. EPA projections also indicate
that without further emission controls, the already significant

contribution of nonroad diesels to NOg and PMw || increase
in the future. Chapter 5 of the Final Regulatory |nmpact Analysis (Final
Rl A) presents nore conplete estimates of enissions fromall |and-based

nonroad di esel engines and narine diesel engines rated under 37
kW <SUP>3</ SUP>

\3\ See also, " "Nonroad Engi ne and Vehicle Em ssion Study--
Report and Appendices,'' EPA-21A-201, Novenber 1991 (available in
Air Docket A-96-40).

This final rule is the result of several years of activity focused
on reduci ng diesel engine emssions in the U S In 1994 and 1995,
states and environnental groups encouraged EPA to adopt nore stringent
em ssion standards for highway and nonroad di esel engines to address
the need for national pollution reduction neasures to inprove air
quality in many urban areas. |In response, EPA initiated discussions
wi th engine manufacturers and other interested parties regarding future
em ssion controls for these engines. EPA subsequently finalized new
em ssion standards for heavy-duty hi ghway engines starting with the
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2004 nodel year (October 21, 1YY/ 62 FR b46Y5) and proposed the
em ssion requirements for nonroad diesel engines that are finalized in
thi s docunment (Septenber 24, 1997, 62 FR 50152)

This docunment finalizes a new set of enission standards for al
nonroad di esel engines, except for |oconotive engines, engines used in
under ground mi ni ng equi pnent, and marine engines rated at or above 37
kW This rule includes first-ever EPA em ssion standards for em ssions
from di esel engines rated under 37 kW The emi ssion reductions
resulting fromthese engines will be a major step in reducing the hunman
heal th and environnental inpacts of ground-level ozone and particul ate
matter. Em ssions from other nonroad engi nes not covered by this fina
rul e are being addressed in other EPA rul enaki ngs

As EPA has pursued the em ssion reductions needed to neet air
quality goals, an inportant consideration has been harnonization with
standards for nonroad engi nes adopted or under consideration in
California, Europe, and el sewhere in the world. The goal of
har noni zati on has been a nmjor inpetus and an inportant factor in the
devel opnent of this rule. The principal goal of harnonization efforts
avoi di ng wi despread duplicative design configurations, has been
addressed in finalizing these enission standards. \Wile sone
di fferences remain between EPA's final rule and the proposa
established in Europe, EPA plans to continue its harnonization work
with governments in Europe and in other countries. One major area in
whi ch a coordinated effort is being pursued is the devel opment of a
nore effective particulate em ssion control program including the
eval uation and possible nodification of the certification test cycle
as discussed in Section I1l1.

Based on the information presented in the preanble to the proposed
rule and in the Final RIA EPA believes the new standards are
technol ogi cally feasible and otherw se appropriate under the Act.
Nonet hel ess, it is clear that a significant amunt of research and
devel opment will be needed on the part of engi ne manufacturers and
others to conply with the new standards. Accordingly, EPA intends to
review the feasibility of some of the standards finalized in this
docunent by 2001, as described in Section |11

Il. Content of the Final Rule

This rul emeki ng i ncl udes a conprehensi ve programto reduce
em ssions from nonroad di esel engines and equi prent. The program as
finalized consists of stringent new enission standards, requirenents to
ensure that engines maintain their |level of em ssion perfornmance as
they age, provisions providing conpliance flexibility to engine and
equi pnent manufacturers, and a voluntary programto encourage the
introduction of lowenmtting engines

A. Em ssion Standards and Rel ated Provi sions

EPA is finalizing new em ssion standards for PM CO and nonmret hane
hydr ocarbons (NVHC) and NOy combi ned, covering all nonroad
di esel engines except for |oconotives, engines used in underground
m ni ng equi prent, and large (rated at or above 37 kW engines used in
marine applications. Engines not included in this rul emaking are or
wi Il be addressed by other federal programs. EPA is finalizing a set of
em ssion standards that vary in level and inplenentation date,
dependi ng on the rated power of the engine and other factors. The
Agency believes that the standards finalized in this docunent are
consistent with the Clean Air Act requirenent that standards represent
the " “greatest degree of em ssion reduction achievable'' given the
criteria specified by the Act (see Section |V bel ow).
1. Emission Standards

I'n general, new emission standards for engines rated between 37 and
560 kWare finalized in tw tiers, building on the phase-in schedul e
adopted in 1994 in the Tier 1 rule. Table 1 lists the range of
standards for the different power categories, including all the tiers
of standards with the affected nodel years. These standards approxi nate
the degree of control anticipated fromexisting standards covering
engi nes used in heavy-duty diesel highway vehicles, with appropriate
consideration of differences in the sizes and operationa
characteristics of the engines and in the organi zation of the
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Industries. Specitically, the tirst set of new standards (lier 2)
generally parallel the em ssion standards that apply beginning wth
1998 nodel year highway engines (58 FR 15781, March 24, 1993). The
second set of new standards (Tier 3) parallel standards that apply

begi nning with 2004 hi ghway engi nes (Cctober 21, 1997, 62 FR 54695).
The standards for engines rated at or above 37 kW becone effective in
the 2001 to 2006 tinme frame for Tier 2 levels and 2006 to 2008 for Tier
3 levels.

Bl LLI NG CCDE 6560- 50- P
[[ Page 56970] ]
[GRAPHIC] [TIFF OM TTED] TR230C98. 000

Bl LLI NG CODE 6560-50-C
[[ Page 56971]]

The standards finalized in this document for engines rated under 37
kWare the first EPA em ssion standards for these engines. The Tier 1
standards will be phased in by power category beginning in 1999, with
Tier 2 standards phased in by power category beginning in 2004. Tier 3
standards are not being set for these engines, or for engines rated
over 560 kW in this rule

In power categories for which Tier 3 standards are finalized, the
Agency has chosen not to include nore stringent PM standards. As
di scussed in Section Il below, EPA has a nunmber of reasons for
deferring the establishnent of a Tier 3 PMcontrol programat this
tinme, but is actively working toward this goal. The Agency believes
that Tier 3 PMstandards will be nore appropriately discussed in the
context of the inproved technical understanding that will exist by the
time of the 2001 feasibility review, also discussed in Section III

EPA will maintain the current snoke standards for nonroad diese
engines rated at or above 37 kWand will extend the applicability of
these standards to nonroad diesel engines rated under 37 kW except 1-
cyl i nder engi nes and narine propul sion engines. In addition, constant-
speed engi nes are being exenpted from snoke regulations. This is
di scussed in detail in Section Il.H
2. Rel ated Provisions

a. Definition of Conpression-lgnition. The requirenments of 40 CFR
Part 89 apply to all conpression-ignition engines. Mst current
conpression-ignition engines burn diesel fuel and operate over the
conventional diesel cycle, which generally allows interchangeabl e use
of the terms " conpression-ignition,'' "~ “diesel-cycle,'' and
““diesel.'' Sone of these engines, however, can be nodified to operate
on other fuels such as natural gas or |iquefied petroleumgas. Because
these engines do not clearly fall into existing engine categories, EPA
proposed a definition for nonroad conpression-ignition engines that
follows fromdefinitions established for highway engi nes. The proposed
definition focuses on the engine cycle, rather than the ignition
nmechanism wth the presence of a throttle as an indicator to
di stingui sh between diesel-cycle and otto-cycle operation. Use of a
throttle to regulate power (not just to maintain snmooth | ow | oad
operation) corresponds with otto-cycle operation. Regul ati ng power by
controlling the fuel supply in lieu of a throttle corresponds with | ean
combustion and di esel -cycle operation. This |anguage all ows the
possibility that a natural gas-fueled engi ne equi pped with a sparkpl ug
will be considered a conpression-ignition engine, but EPA continues to
bel i eve that the proposed definition is the best way to segregate these
engi nes. Nonroad engi nes fuel ed by natural gas could then fall under
em ssion standards for nonroad diesel engines, finalized in this
docunent, or for nonroad spark-ignition engines, which are currently
under devel opnent. The supporting docunmentation for EPA' s introduction
of emi ssion standards for mnethanol -fuel ed engi nes provides a nore
conpl ete consideration of the different technol ogies involved and | ays
out a rationale for this conclusion. <SUP>4</SUP> To all ow adequate time
to certify engines that may be affected, this definition will take
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errect beglnning January 1, 2000.

\4\ " Summary and Anal ysis of Comments on the Notice of Proposed
Rul emaki ng for Enission Standards and Test Procedures for Methanol -
Fuel ed Vehicles and Engi nes,'' EPA, January 1989

b. Hobby Engi nes. Many extrenely small engines used to power node
ai rpl anes, nodel boats, and other such hobby equi pment qualify as
nonroad conpression ignition engines. EPA is not establishing an
em ssion standard for these small hobby engines at this tine. These
engi nes are designed and operated very differently than | arger engines
used in other applications. The Agency is not aware of information
about these engines that would allow an assessnment of the feasibility
of the proposed standards, or help to establish feasible alternative
standards, taking into consideration the factors rel evant under section
213(a)(3) of the Act. Also, it is not clear whether such snall engines
coul d be appropriately and consistently tested with existing equi pnent,
or, if so, whether any of the test cycles described bel ow woul d
adequately represent the in-use operation of these engines.
Furthernore, EPA could not realistically inpose the proposed usefu
life requirenments or the warranty and mai ntenance interval provisions
on these engines given their limted durability and frequent adjustnent
by the user. It should be noted that these engines have a | ow average
annual hours of usage and an extremely | ow power output, and therefore
contribute very little to the em ssions inventory

Al t hough there are many distinguishing features of this hobby class
of engines, the commrents received on the proposal indicate that per-
cyl i nder displacenent provides an adequate and sinple basis for
di stinguishing this class fromother types of engines. Even though the
Agency | acks the information that would allow a precise determi nation
of the displacenent |evel above which the proposed standards can be
consi dered feasible, a displacenent of 50 cubic centineters per
cylinder is well above the displacenent level that is typical of this
cl ass of engines, and well below that of the smallest engines outside
this group. Therefore, the final rule excludes engines with a
di spl acement of |ess than 50 cubic centineters per cylinder fromthe
em ssions standards in Part 89

c. NVHC Measurement. EPA in this final rule changes froma
neasur enent of total hydrocarbons to nonmet hane hydrocarbons. There is,
however, no standardi zed nethod for neasuring nmethane in diesel engine
exhaust. Therefore, EPA will allow manufacturers to devel op and use
their own procedure to anal yze nonnet hane hydrocarbons, with prior
approval from EPA, or neasure total hydrocarbons and subtract 2 percent
fromthe nmeasured hydrocarbon nass to correct for methane

d. Selective Enforcenent Audits. In the Tier 1 rule, the Agency
adopted a program of Selective Enforcenent Audits (SEAs) to ensure that
actual production engines neet the em ssions standards. The Agency is
not meki ng changes to this program However, recognizing that engine
manuf acturers wll be required to undertake significant engineering
challenges in relatively short tine franes in order to nmeet the Tier 2
and Tier 3 standards adopted in this rul enaking, including the
chal | enge of stabilizing initial production variability, EPAw Il only
i npose SEAs during the first year in which a standard is in effect for
those engine fam|ies where strong evidence exists that SEA failure
woul d be likely.

B. Test Procedures

The standards finalized in this docunent are based on the use of
EPA' s existing steady-state (nodal) test procedures. In addition, new
steady-state test cycles are specified for constant-speed engi nes
mar i ne propul sion engi nes, and engines rated under 19 kW The Agency
and the industry are working to better understand the sensitivity of
nonroad di esel engine em ssions to the test cycle, as discussed in
Section Ill. The followi ng sections describe EPA's sel ection of various
test cycles and fuel specifications.

1. Test Cycles
Conpl i ance with emission standards is determ ned by measuring

http://www.epa.gov/fedrgstr/EPA-AIR/1998/October/Day-23/a24836.htm (7 of 99)5/15/2008 10:51:48 AM



Control of Emissions of Air Pollution From Nonroad Diesel Engines | Federal Register Environmental Documents | USEPA

em ss1ons while operating engines over a prescribed test cycle. lhe
final rule, following the practice established in the

[[ Page 56972]]

Tier 1 rule, specifies a cycle that is nomnally the sane as the
International Organization for Standards (1 SO 8178 Cl test cycle as
the principle test cycle for nmeasuring em ssions from nost engines.
Addi tional cycles are defined for specific engine types. Engines that
are limted by design to constant-speed operation will be subject to
testing using a test cycle equivalent to the | SO 8178 D2 cycle. This
cycle, which onmits idle and internedi ate-speed nodes fromthe Cl cycl e,
is representative of engines such as generators, which are designed
never to run at these omtted speeds. <SUP>5</ SUP> Because of the nore
limted range of engine operation in the D2 cycle, nmanufacturers nust
ensure that engines certified with data generated with the D2 cycle are
used exclusively in constant-speed applications. Accordingly, these
engi nes nmust include |abeling information indicating this limted

em ssion certification.

\5\ For a description of the devel opnent of the D2 cycle, see
" " Exhaust Emi ssion Testing of D esel Engines for Industrial
Applications,'' (Docket A-96-40, itemll-D 26).

For vari abl e-speed engines rated under 19 kW EPA is specifying a
test cycle that is equivalent to the 1SO 8178 & cycle. The & cycle
i ncludes the same nbdes as the D2 cycle and adds a node for operation
at idle. The @ and D2 cycles al so have different weighting factors for
the various nodes. The & cycle was devel oped to represent the
operation of small diesel engines used prinmarily at rated speed, such
as in lawn and garden applications, generators, punps, welders, and air
conpressors. EPA is specifying a test cycle equivalent to the |1 SO 8178
E3 cycle for testing propul sion marine engines rated under 37 kW The
E3 cycle, which consists of engine operation at four different engine
speeds and four different |oads, was devel oped by 1SO to represent the
operation of propul sion narine engines, and has been supported by an
Agency investigation. Auxiliary marine engines subject to this rule
(i.e., engines installed on a narine vessel, but not used for
propul sion) will be tested using the either &, Cl, or D2 test cycles,
consistent with the constraints described above for the counterpart
| and- based nonroad engi nes.

Finally, EPA will generally allow manufacturers to use the Cl test
cycle to generate certification data for engines otherwi se required to
use the D2 or G test cycle. EPA will also allow nanufacturers to use
the Cl test cycle to generate certification data for propul sion narine
engi nes where such engines are included in a | and-based engine famly.
In each of these cases in which the manufacturer elects to use the Cl1
cycle, EPA would retain its ability to test using the respective @&,
D2, or E3 test cycle, but would also be able to test using the Cl test
cycle. Additional discussion of EPA plans for further eval uation and
devel opnent of appropriate test cycles is provided in Section II1.

2. Test Fuel

Section 206(h) of the Clean Air Act requires that test fuels be
representative of in-use conditions. Therefore EPA is updating the
specifications for the sulfur content in diesel test fuels to make them
nore representative of in-use fuels. EPAis finalizing test fuel
specifications with a sulfur specification of 0.03 to 0.40 wei ght -
percent (W%, which covers the range of sulfur |evels observed for
nost in-use fuels. The final sulfur specifications are slightly
different fromthat proposed (0.05 to 0.5 w%, because EPA believes
the final specification nore appropriately covers the range of sulfur
levels found in the majority of in-use fuels. Manufacturers will be
free to test using any fuel within this range. Thus, they will be able
to harnonize their nonroad test fuel with either on-highway testing
(<0.05 wt% or with European testing (0.1 to 0.2 wt% . Testing
conducted by EPA woul d use test fuels typical of in-use fuels.

At this tine, EPA believes that the average sul fur |evel of diesel
fuel being used in current nonroad engines is on the order of 0.2 wt%
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In order to provide manutacturers wth some certalnty regardi ng how EPA
will inmplenment its test fuel policy, the Agency is including a

regul atory provision specifying that it will use test fuels with sulfur
I evel s no greater than 0.20 wt%when it perfornms testing of Tier 1

engi nes and Tier 2 engines rated at or above 37 kW EPA is not applying
this provision to Tier 3 engines or Tier 2 engines rated under 37 kW
because those standards do no take effect for sonme tine, and EPA has no
basis for determ ning what the properties of in-use fuels for these
engines will be. Mrreover, EPA has not determned that it would be an
appropriate long-termpolicy to specify a narrow range for the sul fur
specification. This would be especially true for engines utilizing
catalytic aftertreatment to reduce particul ate em ssions. Such engines
may conply with the em ssion standards when tested using a noderately

| ow sul fur fuel, but have nuch higher particul ate eni ssions when using
a higher sulfur fuel with a sulfur level between 0.3 and 0.4 wt%

Al t hough not addressing it at this tine, EPA intends to exam ne test
fuels for Tier 3 engines and Tier 2 engines rated under 37 kWin its
2001 feasibility revi ew

In the 1994 final rule, EPA allowed manufacturers to test for
certification of PMenission |levels using the | owsul fur test fue
specified by the California Air Resources Board (California ARB) for
nonroad di esel engines, with a maxi num sul fur content of 0.05 wt%
EPA' s objective was to minimze any difference fromthe protoco
previ ously established for California, because EPA finalized PM
standards for engines rated over 130 kWonly in response to industry's
request to adopt California' s PM standard, which was not considered
t echnol ogy-forcing. Under those previous regulations, testing with
federal test fuel involved an optional adjustnent of measured PMIevels
to account for the higher PMem ssions associated with the higher fue
sul fur content.

Effective with the Tier 2 standards (and Tier 1 standards for
engi nes rated under 37 kW, EPA is elimnating the particulate
adjustnent factor for test fuels with different sulfur |evels. Such an
adj ustnent, while potentially appropriate for an initial, nodest
particul ate em ssion control programfor a newmy regulated industry, is
not appropriate as a long-termpolicy. EPA is now establishing PM
standards that will require neaningful reductions fromall sizes of
engi nes used nationwi de. The Cean Air Act requires EPA to ensure that
the test procedure, including fuel specifications, adequately represent
i n-use operation. Mreover, EPA has significant concerns regarding the
accuracy of the previously used adjustment factor equation, which was
based on limted data. However, even if nore conplete data were
avail able, it would not be possible for a single adjustment factor
equation to accurately predict the effect of different sulfur levels on
particul ate emi ssions for each engine nodel. This is because the effect
of sulfur levels on particulate enmi ssions can vary significantly from
engine famly to engine famly, especially for engines with and w thout
aftertreatnent.

EPA recogni zes that the sul fur level of test fuels has an effect on
the stringency of the standards, and that the elimnation of the
particul ate adjustnment factor has the effect of making the particul ate
standards nore stringent than they otherw se woul d have been. Using the
cal cul ated adjustment to PMemission levels for fuel sulfur finalized
in 1994, the difference between 0.20 and 0.05 wt % would result in an
adj ustnment on the order of 0.03 grams per kilowatt-hour (g/
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kWhr) (0.02 grans per horsepower-hour (g/hp-hr)) in PMemn ssion
levels. (Testing for NO,, NWHC, CO and snpoke is not

affected, since the 1994 final rule already specified that federal test
fuel was appropriate without adjustment for measuring em ssions of
those pollutants.) However, EPA has considered this effect in making
its determ nation that the standards being adopted in this rul emaking
are feasible

C. Durability

To achieve the full benefit of the em ssions standards, prograns
are necessary to encourage manufacturers to design and build engi nes
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W th durable emssion controls and encourage the proper malntenance and
repair of engines throughout their lifetime. The goal is for engines to
mai nt ai n good eni ssion performance throughout their in-use operation.

When the Tier 1 standards for engines rated at or above 37 kWwere
devel oped, deterioration was not expected to be a problemfor two
reasons. First, the Tier 1 standards were not considered by EPA to be
technol ogy forcing. Second, the focus was on NOg control and
NOy eni ssions performance was thought not to deteriorate for
these engines. As a result, there are few requirenments in the current
regul ations that address deterioration concerns for nonroad diesel
engines. As tighter standards are put into place, EPA believes that it
becones necessary to adopt neasures to address concerns about possible
i n-use em ssion performance degradation.

EPA is making sone changes to the existing durability program as
the new standards are phased in, to help ensure that engines neet
appl i cabl e standards in use. The specific areas of the durability
programthat are being focused on here are useful life, warranty
period, deterioration factors, allowable maintenance intervals, and
rebui |l ding requirenents.
1. Useful Life

Currently, nonroad diesel engines rated at or above 37 kWare
defined, for emission control purposes, to have a useful life of 8,000
hours or 10 years, whichever occurs first. The in-use testing liability
period is currently 6,000 hours or 7 years, whichever occurs first.
Based on a study performed for EPA, this is representative of the
average time until first rebuild for the nmajority of nonroad diesel
engi nes. <SUP>6</ SUP> EPA i s maki ng no changes to these requirenents.

\6\ I CF Incorporated, "“Industry Characterization: Nonroad Heavy
Duty Di esel Engine Rebuilders,'' prepared for U S. Environnental
Protection Agency, Contract 68-C5-0010, WAN 102, January 3, 1997,
(Docket A-96-40, itemlIl-A-02).

EPA is adopting a shorter useful life and liability period for
engi nes rated under 37 kWthan for |larger engines. Based on EPA's
current understanding, these snaller engines have a shorter life
expectancy. Al so, engines rated under 37 kWthat operate constantly at
hi gh speeds (at or above 3000 revolutions per mnute (rpm) and very
smal | engines (those rated under 19 kW have a shorter |ife expectancy
than other small engines. As a result, EPA has adjusted the useful
lives and liability periods for these engi nes accordingly. Table 2
presents the specified useful lives and in-use testing liability
peri ods bei ng adopt ed.

Table. 2--Useful Life and Recall Testing Periods

Useful life Recal | testing period
Power rating Rated engine speed  ------------oomoo oo
Hour s Year s Hour s Year s
<19 KW ..o Al 3, 000 5 2,250 4
19-37 KW . ..o Const ant speed engi nes 3,000 5 2,250 4
@gr -t hn-eqg>3, 000 rpm
Al others............... 5, 000 7 3,750 5
Liability periods were based on the ratio of useful life and

liability periods established for engines rated at or above 37 kW The
purpose of having liability periods that are shorter than the useful
lives is to ensure that engines used in recall testing are not
statistical outliers with poor emssions durability. However, if a
recall were ordered, all engines in that fam |y would be subject to the
recal |l regardl ess of their age.
2. Warranty Period

Tied to the useful life is the mninmumwarranty period inposed by
the Cean Air Act on manufacturers of nonroad engines. Currently, the
m ni mum warranty period for nonroad di esel engines rated at or above 37
kWis 3,000 hours or 5 years of use, whichever occurs first. EPAis
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extending this mnimumwarranty period to nost engines rated between 1Y
and 37 kW however, for engines under 19 kWand for 19 to 37 kW
constant speed engines rated at 3000 rpm and above, EPA is specifying a
warranty period of 1,500 hours or 2 years, whichever occurs first. The
shorter warranty requirement for these engines is due to their shorter
useful Iives.

3. Deterioration Factors

In the Tier 1 nonroad engine rule, EPA did not require
manuf acturers to accunul ate operating tinme on durability data engi nes
or to generate deterioration factors for engine certification because
that rule focused on nodest reductions in NOy enissions,
requiring emssion control technol ogies that were not expected to
deteriorate. Analysis of highway engine data at that time led EPA to
concl ude that heavy-duty di esel engines do not generally produce nore
NOy eni ssions as they get ol der. EPA believes that this
stability of emi ssion control can be attributed to the fact that diesel
engi ne manuf acturers have met enission standards through internal
i nprovenents to the engine and fuel systens, rather than relying on
aftertreatnment and ot her devices that would be nore susceptible to in-
use degradation. In fact, engine deterioration in current technol ogy
nonroad di esel engines could result in | ower NOx em ssion
levels due to a loss in cylinder conpression.

As NO;, NVHC, and PM standards are made nore stringent
and nonroad di esel engine manufacturers introduce new technol ogi es
solely for em ssion control purposes, such as aftertreatnent,
sophi sticated fuel delivery controls, and exhaust gas recircul ation
(EGR), long-termem ssions performance becones a greater concern. In
addi tion, emi ssion deterioration characteristics are not well known for
aftertreatment, EGR, and other nore sophisticated em ssion control
strategies.

EPA will require the application of deterioration factors (DFs) to
all engines covered by this rule. The DF is a factor applied to the
certification em ssion test data to represent em ssions at the end of
the useful life of the engine. Separate DFs apply to each measured
pol l utant, except that a conbined NVHC + NOx DF applies to
engi nes that do not use aftertreatnment devices, consistent with the
formof the standard. Consistent

[[ Page 56974]]

with the approach taken in other EPA prograns, decreasing emn ssions of
one pollutant over time would not be allowed to offset increasing

em ssions of the other pollutant in this conbined DF. Currently, DFs
are required for highway heavy-duty engines but are only required for
nonroad di esel engines rated at or above 37 kWif engi nes use
aftertreatnment technol ogies. Deterioration factors for those engi nes
are to be determined by the engine manufacturers in accordance with
good engi neering practices. EPA has not set a specified procedure. The
deterioration factors are neverthel ess subject to EPA approval.

It is not EPA's intent to force a great deal of data gathering on
engi nes using established technol ogy for which the manufacturers have
the experience to devel op appropriate DFs. New DF testing may not be
needed where sufficient data already exists. EPA's nain interest is
that technol ogies with unproven durability in nonroad applications,
such as EGR, are denpbnstrated to neet enission requirenments throughout
their useful lives. However, because this rule creates a programthat
will introduce new standards and new t echnol ogi es over nany years, the
DF requirement is being finalized for all engines so that EPA can be
sure that reasonabl e nethods are being used to ascertain the capability
of engines to neet standards throughout their useful lives. This DF
programwi |l allow EPA to act in the traditional role of establishing
em ssion performance standards, rather than putting EPA in a position
in which it would appear to be prejudging the durability of specific
t echnol ogi es and desi gns.

Simlar to the provisions for highway engines, EPA will allow the
nonroad engi ne manufacturers the flexibility of using durability
em ssion data froma sinmilar engine that has either been certified to
the same standard or for which all of the data applicable for
certification has been submtted. In addition, EPA is extending this
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flexibility to allow deterioration data from highway engines to be used
for simlar nonroad engine fanilies

EPA is especially concerned that an unnecessarily burdensome
durability denonstration not be required for engines using established
technol ogy for which the manufacturers have the experience to deternmnine
appropriate deterioration factors. In these cases, EPAwill allow
nonroad engi ne manufacturers to performan analysis, based on good
engi neering practices, in place of actual service accunulation. For
instance, in the case where no durability data exists for a certain
engi ne but both smaller and | arger engines using simlar technol ogy
have been shown not to deteriorate for NOg in use, it would
be possible to build a case showing no NOy deterioration for
that engine. EPA is allow ng engines to be considered as using
establ i shed technologies if they do not neet the Tier 3 emnission
standards, unless they use EGR or aftertreatnment devices. In addition
manuf acturers of engines that do neet the Tier 3 standards but have
technol ogies simlar to those enployed in Tier 2 designs may also rely
on engineering analysis in lieu of actual service accunulation, with
prior EPA approval .

Because there may be insufficient tine for manufacturers of engines
rated below 37 kWto verify DFs before the Tier 1 conpliance dates, the
Agency is allow ng nanufacturers to specify DFs for these engines in
nodel years 1999 and 2000 based on good engi neering judgenent using
reasonably avail able information. Any requests for carryover of these
nodel s into the 2001 nodel year would need to include justification of
DFs under the new requirenents.

4. Al owabl e Mai ntenance Intervals

Manufacturers are currently required to furnish the ultimte
purchaser of each new nonroad engine with witten instructions for the
mai nt enance needed to ensure proper functioning of the em ssion contro
system GCenerally, nmanufacturers require the owners to performthis
mai nt enance as a condition of their emission warranties. Further, the
per formance of maintenance woul d be consi dered during any in-use recal
testing conducted by the Agency.

For the engines covered in this action, EPA believes that there is
a need to limt the m ni num nmai ntenance intervals specified by the
manuf acturers, to ensure that the technol ogi es enpl oyed are practical
in use. Because the actual nmaintenance intervals for nonroad engines
are likely to be simlar to highway engi nes, EPA proposed nmi ntenance
requirenents parallel those for highway engines (40 CFR 86. 094-25).

There are two aspects to the inplenentation of allowable
mai nt enance interval requirements. The first relates to the nmintenance
instructions specified by manufacturers in users manuals. The second
concerns how often mai ntenance has been or will be perforned on engines
undergoing testing to verify conpliance with em ssion standards
Ideally these would be consistent. However, due to concerns about the
need for nore frequent maintenance in the severe operating environnments
that nonroad engi nes sonetimes operate in, EPAis focusing its
al | owabl e mai ntenance interval requirements on testing performed by
manuf acturers to denonstrate conpliance. This testing would not, of
course, occur in severe operating environnents. Manufacturers have a
busi ness incentive to avoid specifying overly frequent maintenance in
user manuals, and so EPA is not, at this time, insisting that the
intervals be reflected in user manuals. In addition, manufacturers may
adopt shorter intervals for engines rated bel ow 19 kWand 19 to 37 kW
constant speed engines rated at 3000 rpm and above, subject to EPA
approval . Subject to these nodifications, the Agency is finalizing the
proposed al | owabl e mai nt enance interval requirenents

The following minimumintervals are being adopted for adjustnent,
cl eaning, repair, or replacenent of various conponents:

At 1,500 hours, and 1,500-hour intervals thereafter:

1. EGRrelated filters and coolers
2. Positive crankcase ventilation valve
3. Fuel injector tips (cleaning only)

At 3,000 hours, and 3,000-hour intervals thereafter for engines

rated under 130 kWor 4,500-hour intervals thereafter for engines rated
over 130 kW
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1. Fuel 1njectors

2. Turbocharger

3. Electronic engine control unit and its associ ated sensors and
actuators

PMtrap or trap-oxidizer system

EGR system (including all related control valves and tubing)
Catal ytic convertor

Any ot her add-on emni ssions-rel ated conponent

Noak

Add-on emi ssion-rel ated conponents are those whose sole or prinary
purpose is to reduce em ssions or whose failure will significantly
degrade em ssion control, yet not significantly affect the perfornmance
of the engine

In addition, EPA is defining the follow ng conponents as critica
em ssion-rel ated components:

1. Catalytic convertor

2. Electronic engine control unit and its associ ated sensors and
actuators

3. ECGR system (including all related filters, coolers, control valves
and tubi ng)

4. Positive crankcase ventilation valve

5. PMtrap or trap-oxidizer system

6. Any other add-on enissions-rel ated conponent

I f maintenance is scheduled on critical enission-related conponents
in-use, EPA requires that the nmanufacturer show the reasonable
I'i kelihood that the maintenance will, in fact, be perforned
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in use. The regulations list options for this denpbnstration, including
showi ng that perfornmance woul d degrade w t hout mai ntenance, providing
survey data showi ng that the maintenance is performed, using a visible
signal system offering free maintenance, and ot her nethods approved by
the Admi nistrator. These special provisions do not apply to critical

em ssion-rel ated conponents for which no mai ntenance 1s specified over
the useful life of the engine.

5. Rebuil di ng Requirenents

In this action, EPA is addressing two concerns regarding the
rebui | di ng of nonroad di esel engines, both related to new emi ssion-
rel ated conponents that nay be added to the engine to neet the new
standards. First, EPA is concerned that during engine rebuilding, there
may not be an incentive to check and repair emission controls that do
not affect engine performance. Second, EPA is concerned that there may
be an incentive to rebuild engines to an ol der configuration due to
real or perceived performance penalties associated wth technol ogi es
that would be used to neet the standards finalized in this docunment
Such practices would likely result in a loss in em ssion control

EPA is requiring that parties involved in the process of rebuilding
or remanufacturing engines (which may include the renoval of the
engi ne, rebuilding, assenbly, reinstallation and other acts associ ated
wi th engine rebuilding) nmust follow the provisions |isted belowto
avoid tanmpering with the engi ne and emission controls. The
applicability for these provisions is based on the date the engine was
originally built. The rebuild requirements only apply to engi nes
subj ect to the new standards being established in this rule

(1) During engine rebuilding, parties involved nust have a
reasonabl e technical basis for knowing that the rebuilt engine is
equi val ent, from an eni ssions standpoint, to a certified configuration
(i.e., tolerances, calibrations, and specifications), and must identify
the nodel year(s) of the resulting engine configuration. This allows
for a rebuilder who is unable to identify the original certified
configuration to rebuild the engine to any certified configuration.

(2) When an engine is being rebuilt and remains installed or is
reinstalled in the same piece of equipnent, it nmust be rebuilt to a
configuration of the sane or |ater nodel year as the original engine
When an engine is being replaced, the replacenent engi ne nust be an
engine of (or rebuilt to) a certified configuration that is equival ent
from an em ssions standpoint, to the engine being replaced. This allows
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tor rebullt engine configurations that, although of a different nobde
year than the original engine, were designed for the sanme tier of

em ssion standards. If the replacenent engine is new, it nust also neet
the requirenents of 40 CFR 89.1003(b)(7), discussed in section Il.E. 3
bel ow.

(3) At the tine of rebuild, em ssion-related codes or signals from
on-board nonitoring systens may not be erased or reset w thout
di agnosi ng and respondi ng appropriately to the diagnostic codes.

Di agnostic systems must be free of all such codes when the rebuilt
engines are returned to service. Further, such signals may not be
rendered inoperative during the rebuilding process.

(4) When conducting an in-frame rebuild or the installation of a
rebuilt engine, all em ssion-rel ated conponents not otherw se addressed
by the above provisions nust be checked and cl eaned, repaired, or
repl aced where necessary, follow ng manufacturer recommended practices

Under this final rule, any person or entity engaged in the process
in whole or part, of rebuilding engines who fails to conply with the
above provisions may be liable for tanpering. Parties are responsible
for the activities over which they have control and as such there may
be nore than one responsible party for a single engine in cases where
different parties performdifferent tasks during the engine rebuilding
process (e.g., engine rebuild, full engine assenbly, installation). EPA
has included no certification or in-use enmissions requirenments for the
rebuil der or engine owner in this final rule

EPA has adopted nodest recordkeepi ng requirenents that EPA believes
are in line with custonary business practices. The records nust be kept
by persons involved in the process of nonroad engi ne rebuil ding or
remanuf acturing and shall include the best available information on the
total operating hours at tine of rebuild and a list of the work
performed on the engine and rel ated emnission control systems, including
a list of replacenent parts used, engine paraneter adjustnents, design
el ement changes, and work perforned as described in item(4) of the
rebui | d provisions above. EPA now requires that such records be kept
for two years after the engine is rebuilt.

Under this final rule, parties are required to keep the infornation
for two years but are allowed to use whatever format or systemthey
choose, provided that the information can be readily understood by an
EPA enforcement officer. EPA will not require that parties keep
information that they do not have access to as part of normal business
practice. In cases where it is customary practice to keep records for
engine famlies rather than specific engines, where the engines wthin
that famly are being rebuilt or remanufactured to an identica
configuration, such recordkeeping practices should be satisfactory.
Rebui | ders may use records such as build lists, parts lists, and
engi neering paranmeters of the engine fanilies being rebuilt rather than
keepi ng information on individual engines, provided that each engine is
rebuilt in the sane way to those specifications

D. Averagi ng, Banking, and Trading

In this final rule, EPA is replacing the existing nonroad engi ne
averagi ng, banking, and trading (ABT) programw th a conprehensi ve new
program EPA believes the revised programis an inportant elenent in
maki ng the stringent em ssions standards adopted in this final rule
appropriate with regard to technol ogical feasibility, lead time, and
cost. The revised ABT programis intended to enhance the flexibility
of fered to engine manufacturers that will be needed in transitioning
their entire product lines to meet the stringent NVHC + NOy
standards and the PM standards bei ng adopted. The ABT program al so
encourages the early introduction of cleaner engines, thus securing
earlier em ssion benefits. It should be noted that as part of the 2001
feasibility review described earlier, the Agency plans to reassess the
appropri ateness of the averagi ng, banking, and trading provisions
appl i cabl e to nonroad diesel engines and nodify the provisions if
deermed necessary.

The revised ABT programwi |l apply to all nonroad di esel engines
subject to Part 89. The follow ng discussion of the revised ABT
provisions is divided into two sections. The first section describes
the provisions for engines rated at or above 37 kW The second section
descri bes the provisions for those engines rated under 37 kW i ncl uding
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| and- based and narine engines, both of which are currently unregul ated
by EPA.
1. Revised Program for Engines Rated at or Above 37 kW

The follow ng section is divided into two subsections and describes
the revi sed ABT program for engines at or above 37 kW The first
subsecti on describes the general provisions
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applicable to all engines. The second subsection describes several
provi sions specific to engines certified to the existing Tier 1
standards for engines at or above 37 kW

a. CGeneral Provisions. Beginning with the Tier 2 standards, the
formof the standard changes from separate hydrocarbon and
NOy standards to a conbi ned NMHC + NOy st andard.

Therefore, once the Tier 2 standards take effect, credits will be based
on conbi ned NVHC + NOy values. In the Tier 2 tinme frame,

NVHC + NOy credits will be generated against the Tier 2

standards, which vary from6.4 to 7.5 g/kWhr (4.8 to 5.6 g/hp-hr),
depending on the power rating of the engine. In the Tier 3 time franeg,
NVHC + NOy credits will be generated against the Tier 3

standards, which vary from4.0 to 4.7 g/kWhr (3.0 to 3.5 g/hp-hr),
dependi ng on the power rating of the engine.

The existing Tier 1 ABT program for nonroad engi nes does not cover
PM eni ssions. Beginning with the introduction of Tier 2 engines, EPAis
including PMem ssions in the ABT programin order to provide
manuf acturers with greater flexibility in conplying with the new PM
standards. (As described later, EPAis allow ng the early banking of PM
credits fromTier 1 engines.) All PMcredits will be generated agai nst
the Tier 2 standards until EPA adopts subsequent PM standards. Because
EPA is including both NVHC + NO¢ and PMin the ABT program
and given the tradeoff between NO¢ and PM eni ssions,
manuf acturers will not be allowed to generate credits against the
appl i cabl e standard for one pollutant while using credits against the
appl i cabl e standard for another pollutant on the sane engine fanmly.

EPA is setting upper limts to the famly emission limt (FEL)
val ues that may be decl ared under the new standards. EPA is adopting an
NVMHC + NOx FEL upper limt of 10.5 g/kWhr (7.9 g/hp-hr) for
engi nes at or above 130 kWcertified in the Tier 2 tinme frame. For Tier
2 engines at or above 37 kWand |l ess than 130 kW EPA is adopting a
NMHC + NOx FEL upper limt of 11.5 g/kWhr (8.6 g/hp-hr).

For Tier 3 engine famlies, the NVHC + NOy FEL upper linits
are the Tier 2 NVHC + NOy standards for the same power
category of engines.

For PM EPA is adopting a PM FEL upper limt of 0.54 g/kWhr (0.40
g/ hp-hr) for engines at or above 130 kWcertified in the Tier 2 tine
frame. Engines at or above 37 kWand | ess than 130 kWwi Il have a PM
FEL upper limt of 1.2 g/kWhr (0.9 g/hp-hr) for Tier 2 engines. (EPA
is not adopting a PM FEL upper limt beyond Tier 2 because EPA is not
adopting Tier 3 PMstandards at this tine.)

There are several other provisions EPA is adopting for the revised
ABT program EPA is replacing the three year credit |ife provision of
the existing ABT programwith no limt on credit life. In addition, EPA
is elimnating the ~"buy high/sell low' power conversion factor
provi sion of the existing ABT regulations and replacing it with a
sal es-wei ght ed average power value. EPA is including an adjustnment in
the calculation of credits for the useful life of the engine. (The
exi sting ABT program does not include any adjustnment for useful life to
the credit calculations.) EPA is also allow ng manufacturers to include
engines certified to neet the State of California's standards in the
revi sed ABT program because the California ARB is expected to adopt the
sane standards for their nonroad conpression-ignition engine control
program

In a simlar manner to the existing ABT provisions for Tier 1
engi nes at or above 37 kW EPA is not requiring any di scounting of
credits fromTier 2 or Tier 3 engines with this final rul emaki ng. EPA
plans to nonitor the em ssion |levels of engines and the use of the ABT
program over the next few years. EPA will take this information into
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account and plans to reassess the appropriateness of not having any
di scounting of credits fromTier 2 and Tier 3 engines as part of the
2001 feasibility review

Finally, EPA has decided not to finalize two ABT provisions
di scussed in the proposal for this rule. First, as discussed later in
the equi pment manufacturer flexibility section, EPA is not adopting the
proposed provision that would have given engi ne manufacturers the
option to trade the NVHC + NO¢ and PM credits generated by
their engines to equi pnent manufacturers. This is discussed further in
Section Il.E of this final rule. Second, EPA is not adopting a
restriction which would have limted the use of PMcredits to the power
category in which the credits were generated. As with the existing Tier
1 ABT program credits may be exchanged across all power categories at
or above 37 kW (As described below, there are sone restrictions on the
trading of credits for engines below 37 kWand trading credits between
| and- based applications and mari ne applications.)

b. Special Provisions for Tier 1 Engines. As described above, EPA
is replacing the existing ABT programw th a conprehensive new program
Based on EPA's experience with Tier 1 certification and because of
i npl enentation differences between the existing Tier 1 provisions and
the newWy adopted Tier 2 and later provisions, EPA is adopting two
changes that will specifically affect engines certified to the existing
Tier 1 standards. First, EPA Is adopting a nethodol ogy for calculating
NOy credits earned fromTier 1 engines that can be used for
showi ng conpliance with the Tier 2 NVHC + NOy standards.

Second, EPA is allow ng engine nanufacturers to bank early PMcredits
fromTier 1 engines that can be used once the newy adopted Tier 2
standards take effect. The changes noted in the general provisions

di scussi on above, including the unlinmted |life, use of average power
for credit calculations, and useful life adjustrment, will also apply to
engines certified to the existing Tier 1 standards.

Wth regard to the generation of NOk credits from
engines certified to the existing Tier 1 standards, EPA will continue
to allow manufacturers to earn NOy credits, but not NVHC +
NOy credits. The NOy credits earned on engines
certified to the existing Tier 1 standards can be used to show
conpliance with the current Tier 1 NOy standard or the newly
adopted Tier 2 NVHC + NOy standards. However, due to
concerns over the potential to delay the Tier 3 standards with credits
earned fromTier 1 engines, the NO( credits earned on
engines certified to the existing Tier 1 standards cannot be used to
show conpliance with the newy adopted Tier 3 NVHC + NOy
st andar ds.

Wth regard to the calculation of NOk credits from Tier
1 engines that are to be banked or traded and subsequently used for
Tier 2 NVHC + NOg conpliance, EPA is requiring that the
val ue of the NOg credits be discounted unless the engine on
which the credits were earned is below the applicable Tier 1 standard
by a specified amount. EPA believes this requirement is appropriate due
to concerns that manufacturers could potentially earn significant
NOy credits fromtheir current Tier 1 engines and del ay
conpliance with the Tier 2 standards, and also to encourage the pull-
ahead of newer and cl eaner technologies. (Credits fromTier 1 engines
that are to be used to show conpliance for other Tier 1 engines, are
not required to be discounted.) EPA is adopting a trigger mechanismto
di stingui sh between Tier 1 engine famlies which are eligible for no
adj ust nent and those families which nust be adjusted. For engine
famlies certified with a NOx FEL at or below 8.0 g/ kW hr
(6.0 g/HP-hr), no discount will be applied to any NOy
credits. For engine famlies certified at a NO¢ FEL above
the 8.0 g/kWhr trigger in the Tier
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1time frame, the value of the NO¢ credits will be

di scounted by 35 percent.
Wth regard to PMcredit generation, EPA is allow ng early banking
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of PMcredits fromlier 1 engines as soon as this tinal rule becones
effective. Under the revised program the nunber of PMcredits
generated will be cal cul ated against the Tier 2 standards and may only
be used to show conpliance once the Tier 2 PM standards take effect.
Nei ther the trigger nor the credit discounting concept described above
for Tier 1 NOg credits, will apply to PMcredits.

EPA requested conment on sone additional limtations regarding the
use of credits generated from T Tier 1 engines. EPA is not adopting a
provi sion that would apply a surcharge to NOg credits used
by a manufacturer to certify nmore than 20 percent of its fleet. EPAis
al so not adopting any linmt on the nunber of years a manufacturer nay
earn early PMcredits fromTier 1 engines.

2. Program for Engines Rated Under 37 kW

As noted earlier, EPA is adopting standards for engines rated under
37 kW These engines are currently unregul ated by EPA Therefore, the
exi sting ABT programdid not apply to such engines. EPA is adopting
provisions to include both | and-based and narine engines rated under 37
kWin the revised ABT program A nunber of issues have been addressed
for these engines, including credit generation, credit life, credit
cal cul ation, trading across power categories, credit exchange between
| and- based and narine applications, and a special nulti-year averagi ng
and banki ng program The foll owi ng section addresses each of these
i ssues.

Wth regard to credit generation, EPA is nmaking credits avail able
for both NVHC + NOy eni ssions and for PM enissions as soon
as the standards becone effective. Because many of the engines bel ow 19
kWuse indirect injection technology, which tends to lowenitting, EPA
is requiring that all credits generated from engi nes rated under 19 kW
be cal cul ated against the Tier 2 standards, even prior to the Tier 2
time frame. This requirement applies for both NVHC + NOy
credits and PMcredits. For engines rated at or above 19 kWand | ess
than 37 kW where direct injection engines are nore comon, EPA is
requiring that all engines generate credits against the applicable
st andar ds.

For Tier 1 engines below 37 kW EPA is adopting FEL upper limts of
16.0 g/ kWhr (12.0 g/hp-hr) for NVHC + NOy and 1.2 g/ kWhr
(0.9 g/hp-hr) for PM These |l evels are based on existing California ARB
standards for nonroad di esel engines rated under 19 kW The FEL upper
limts for the Tier 2 standards are the Tier 1 standards.

Wth regard to credit life, EPAis adopting the unlimted life
provi sions for engines rated under 37 kW as described earlier for
engines rated at or above 37 kW with one exception. Because of
concerns over the amount of credits nmanufacturers could earn on
indirect injection engines under the newy adopted Tier 1 standards and
the potential for significant delay in inplenmentation of the Tier 2
standards, EPA is requiring that all credits generated prior to the
Tier 2 time frame on engines rated under 19 kWexpire at the end of
2007.

Wth respect to credit generation and usage cal cul ations, EPA is
requiring that nanufacturers use the sal es-wei ghted average power for
engi nes rated under 37 kW as described earlier for engines rated at or
above 37 kW The inclusion of useful life in the calculation of
credits, as described earlier, will also apply to the revised ABT
program for engines rated under 37 kW

Wth respect to trading across power categories, EPA is adopting
two restrictions on such trading because of concerns regardi ng
excessive credit generation by lowenitting indirect injection engines.
First, EPAwill not allow manufacturers to use credits generated on
engi nes rated under 19 kWto denpnstrate conpliance for engines rated
at or above 19 kW Second, EPA is prohibiting manufacturers from
trading credits earned on indirect injection engines rated at or above
19 kWto other manufacturers. (This restriction applies to engines at
or above 37 kWas well.) Under this second restriction, a manufacturer
woul d still be allowed to use such credits for averaging or banking
purposes with other engines rated at or above 19 kWthat the
manuf acturer produces itself. As part of the 2001 feasibility review
described earlier, the Agency plans to reassess the appropriateness of
these restrictions and nodify them as appropriate.

Wth respect to the exchange of credits across applications, EPA is
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adopting provisions that wll prohibit manuracturers fromusing credits
generated on | and-based engi nes to denonstrate conpliance for marine
engi nes. EPA is concerned that nanufacturers making engi nes used in
both mari ne and | and- based applications could effectively trade out of
the marine portion of the programgiving thema conpetitive advantage
over small marinizers who only sell marine engines. EPA will, however,
al |l ow manufacturers to use credits generated on marine engines to
denonstrate conpliance for |and-based applications.

Finally, EPA is adopting a special four-year averagi ng and banki ng
program for engines rated under 37 kWdue to the short |lead tine before
the Tier 1 standards begin to apply. The program woul d apply separately
to engines rated under 19 kWand to engines rated at or above 19 kW and

| ess than 37 kW Under the special program nanufacturers will be
allowed to create a negative balance of credits for the first two years
the Tier 1 standards apply. This negative balance will have to be

elimnated by the end of the fourth year after the Tier 1 standards
beconme applicable along with a ten percent penalty for any negative
bal ance of credits carried over fromone year to the next. Under this
speci al program manufacturers will not be allowed to use emission
credits obtained through trading with other engi ne manufacturers to
of fset their negative credit bal ances. The manufacturer nust offset
their negative bal ances within positive credits generated fromtheir
own engi nes.

E. Flexibility for Equi pment Manufacturers

I'n inplementing the new standards, EPA desires to avoid unnecessary
hardshi p for equipnent manufacturers (sonetines referred to as original
equi pnent manufacturers or CEMs), who install diesel engines in their
products. There is concern that engine suppliers may not always provide
adequate lead tine for the equi pnent redesigns needed to accommodate
engi ne desi gn changes such as nmounting | ocations and heat rejection
| oads. For some CEMs, even timely information on the new engi ne designs
may not be sufficient because of the sheer volume of redesign work
nee?fed to change diverse product offerings with |Iimted engineering
staffs.

In response to these concerns, the Agency is including in this
final rule an OEMtransition programto provide equi prent manufacturers
with sone control of the transition process to new standards. The
design of this programis based on extensive discussions with involved
parties prior to the proposal, on recomendati ons nade in the report of
the panel convened for this rule under the Small Business Regul atory
Enf orcenent Fairness Act of 1996
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(SBREFA),\7\ and on witten coments received on the proposal. It
represents an effort on the part of the Agency to accommbdate the
flexibility needs of an extrenely diverse industry w thout introducing
conpetitive advantages, and while maintaining the environnental benefit
sought in the standard-setting program

\'7\" ""Final Report of the SBREFA Smal| Business Advocacy Revi ew
Panel for Control of Emissions of Air Pollution from Nonroad Diesel
Engi nes'', May 23, 1997 (available in Air Docket A-96-40).

The CEM transition program consists of four major elenents, each
directed at a specific need. Al though they involve certain planning and
recordkeepi ng responsibilities if taken advantage of, all of these
el ements are voluntary. An OEM has the option to continue to do
busi ness as under the current regul ati ons, subject to the prohibited
acts provisions of 40 CFR Part 89, Subpart K \8\ The el ements of the
program are a percent-of -production all owance, a snall-vol une
al | onance, continuance of the Tier 1 allowance to use up existing
inventories of engines, and availability of hardship relief. Each of
these is discussed in detail bel ow
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\8\ Section 8Y.1003(a)(6) has been revised In the final rule to
clarify that certificates of conformity will not be required for
engi nes and equi pnent manufactured in conpliance with the
flexibility provisions of the rule. See * Revision of Prohibited
Acts Regul atory Text,'' EPA nenorandum from Charles Mulis to Docket
A-96-40, August 26, 1998.

One el ement of the proposed programthat is not being finalized is
a provision for OEMs to obtain and use ABT programcredits. The ABT
provision is not being finalized because it would likely be little used
and woul d greatly conplicate the ABT program It should be noted that
CEMs may achieve a similar benefit by working to have their engine
suppliers directly obtain and retire ABT credits in order to produce
nore previous-tier engines for the OEM Further explanation of this
decision is provided in the Sutmmary and Analysis of Comments for this
final rule.

Anot her proposed program el enent that is being approached
differently concerns an expanded exenption allowance for farm and
| oggi ng equi prent. EPA's rationale for limting special treatnent to
farm and | oggi ng equi pment was not supported by commenters, even those
who were likely to benefit fromit. Comenters identified a wi de range
of other applications and special situations that involved the sane or
conpar abl e consi derations as those related to farm and | oggi ng
applications. As described further in the Percent-of-Production
Al | owance di scussion bel ow, EPA is therefore allow ng expanded
flexibility for all applications equally, not just for farmand | ogging
equi pnent .

1. Percent-of -Production Al owance

Each equi pnent manufacturer may install engines not certified to
new emni ssion standards in a limted percentage of machi nes produced for
the U S. market. This percentage applies separately to each power
category and is expressed as a cunul ative percentage of 80 percent over
the 7 years beginning when the Tier 2 standard first applies in the
category (Tier 1 for power categories under 37 kW. No exenptions are
all owed after the seventh year. For exanple, an CEM may exenpt 40
percent of its 1999 production of machines that use engines rated
between 19 and 37 kW 30 percent of its 2000 production, and 10 percent
of its 2001 production. |If the sane OEM were to produce machi nes using
engi nes rated between 8 and 19 kW a separate cunul ati ve percentage
al | onance of 80 percent would apply to these machines during the seven
years begi nning 1 n 2000.

The Agency recogni zes that the 80 percent exenption all owance, were
it to be used to its maxi numextent by all OEMs, would bring about the
introduction of cleaner engines several nonths |later than woul d have
occurred if the new standards were to be fully inplenmented on their
effective dates. However, the Agency notes too that the allowance is
truly that--an allowance to be tapped as needed to assist OEMs in
dealing with inplenmentation problenms that might arise. EPA is aware
that many engi ne designs being planned for the new standards will fit
the equiprment with little change. Al so, the desire of engine
manuf acturers to avoi d produci ng two engi ne designs that, froman
applications perspective, are redundant, will pronpt themto change
over to the new designs as quickly as they can acconmpdate their
custoners' needs. Although there is no way of knowing at this time how
many exenpted engines will be produced, the Agency believes it will be
substantially less than the all owance. Mreover, the CEMflexibility
program has been integrated with the standard-setting process fromthe
begi nning of this rulemaking, and as such it is a key factor in
enabling the initiation of new standards according to the adopted
schedul e.

Machi nes that use engines built before the standard goes into
ef fect need not be included in the exenption count. Engines that
produce em ssions at higher |evels than the standards, but for which
the engi ne manufacturer uses ABT programcredits to denonstrate
conpl i ance, count as conplying engines. In power categories above 37
kW the exenpted engines nust conply with Tier 1 standards. |n power
categories below 37 kW the exenpted engines may be uncertified.

The Agency has expanded the percent-of - producti on all owance from
the proposed | evel because nunerous commenters pointed out that there
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are applications other than tarm and |oggl ng equl pment for which the
proposed al | owance i s inadequate. The Agency reviewed these coments
and concl uded that sone additional flexibility is warranted to neet the
requi renents of paragraph 213(a)(3) of the Clean Air Act calling for
the " “greatest degree of em ssion reduction achievable'' given certain
criteria, including ~“the cost of applying such technology within the
time available to manufacturers''. The Agency is also convinced by the
comments and its own review of equipnent redesign challenges that the
need for this flexibility is w despread across the regul ated power
bands. For exanple, many snaller engines nust fit into very conpact
equi pment packages for which cost considerations are paranount; farm
equi pment predonmi nates in the nedi umsize power bands; and the | argest
engines are typically used in very |ow sal es-vol une equi pnent nodel s,
for which aggressive redesi gn schedul es may be costly or inpossible

This approach is superior to attenpting to identify al
applications and situations deserving of special treatment and either
assi gning individual allowances to themor granting exenptions on a
request basis, because it nmintains the proposal's focus on giving CEMs
| ong-range control over how they use their assigned pool of exenptions
for their products affected by each new set of standards, rather than
on dictating category-by-category or nodel -by-nodel allowances. It al so
serves the goal of avoiding unnecessary conplexity by avoiding the need
for numerous equi pment category definitions and exenption " account'
cal cul ations, a goal that was supported by several comenters

The choice of a cunul ative percent all owance of 80 percent is based
on the Agency's best estimate of the degree of flexibility needed to
neet the requirements of the Clean Air Act. EPA believes the 80 percent
al |l onance responds to the need for flexibility identified by comrenters
whi l e ensuring approxi mately the same | evel of emi ssion reductions
originally proposed. EPA has exam ned the inpact on environnenta
benefits of the conbination of changes being finalized
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for this program including this expanded allowance for all equi pnent
and the decision to treat agricultural equipnment as part of this pool
Al t hough the actual inpact will depend on the degree to which the
i ndustry takes advantage of the flexibility provisions, the Agency has
determi ned that the net effect will be roughly equivalent to the inpact
of the proposed program The Sunmary and Anal ysis of Comments docunent
and the Final R A provide additional information regarding this
decision and its net environmental inpact.
2. Small Volurme Al owance

The percent-of - producti on approach descri bed above may provide
little benefit to small businesses focused on a small nunber of
equi pnent nodel s. Therefore EPA is all owi ng equi pnent manufacturers to
exceed the percent-of-production all owances descri bed above during the
same years affected by the all owance program for general applications,
provided they linmt the nunber of exenpted engines used in each power
category to 700 total over the 7 years, and to 200 in any one year. In
addi tion, manufacturers nmaking use of this provision nmust limt
exenpted engines to a single engine famly (or to a single manufacturer
for engines rated under 37 kW in each power category. These
restrictions are considered necessary to maintain the intent of this
provision--hel ping small businesses with |imted product offerings--
rat her than giving bigger exenption allowances for |arger CEMs who can
effectively use the percent-of-production provisions
3. Existing Inventory Allowance and Repl acement Engi nes

The Tier 1 rule for engines rated at or above 37 kWincluded a
provision for OEMs to continue to use uncertified engines built prior
to the effective date of Tier 1 standards, until uncertified engine
inventories are depleted. It also prohibited purposeful stockpiling of
uncertified engines. EPA is extending this provision to the Tier 1-to-
Tier 2 and Tier 2-to-Tier 3 transitions, as well as to the under 37 kW
engi nes. The existing provision that provides an exception to the Tier
1 conpliance regulations for the sale of replacenent engines is also
bei ng extended to engines covered by this action. In extending this
provision, the Agency is requiring that engines built to repl ace
certified engines be identical in all material respects to an engi ne of
a previously certified configuration that is of the same or |ater node
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year as the engine being replaced. lhe term i1dentical I1n all materia
respects'' allows for mnor differences that woul d not reasonably be
expected to affect em ssions
4. Hardship Relief Provision

EPA is providing a safety val ve provision whereby an OEM t hat does
not make its own engines could obtain linmted additional relief by
provi ding evidence that, despite its best efforts, it cannot neet the
i npl erent ati on dates, even with the OCEM transition program provisions
outlined above. Such a situation mght occur if an engine supplier
wi thout a maj or business interest in the CEMwere to change or drop an
engi ne nodel very late in the inplenmentation process. This concept was
put forward for consideration in this rul emaking by the Snall Busi ness
Advocacy Revi ew Panel convened under SBREFA, as a neans of addressing
smal | busi ness concerns. Comments received on the proposal, however,
have convi nced the Agency that these concerns are not limted to snal
busi nesses

Appeal s for hardship relief nust be nade in witing, nust be
submitted before the earliest date of nonconpliance, nust include
evidence that failure to conply was not the fault of the OEM (such as a
supply contract broken by the engine supplier), and nmust include
evi dence that serious econom c hardship to the conpany will result if
relief is not granted. The Agency intends work with the applicant to
ensure that all other renedies available under the flexibility
provi sions are exhausted before granting additional relief, and woul d
limt the period of relief to no nore than one year. Furthernore,
applications for hardship relief will only be accepted during the first
year after the effective date of an applicabl e new eni ssion standard

To avoid the creation of a self-fulfilling prophecy, by which the
very exi stence of this provision pronpts engi ne manufacturers to del ay
engi ne devel opnments, the Agency w shes to nake clear that it expects
this provision to be rarely used. Each granting of relief would be
treated as a separate agreenent with no prior guarantee of success, and
with the inclusion of neasures, agreed to in witing by the CEM for
recovering the |l ost environmental benefit.
5. Enforcenent and Recordkeepi ng Requirenents

Engi ne manufacturers will be allowed to continue to build and sel
the engi nes needed to neet the market demand created by the OEM
transition program provided they receive witten assurance fromthe
engi ne purchasers that such engines are being procured for this
pur pose. Engi ne manufacturers who participate in this programw ||l be
required to annually provide information on the number of such engines
produced and on who they are provided to, in order to hel p EPA prevent
abuse of the program

CEMs choosing to take advantage of the allowances nust: (1) keep
records of the production of all pieces of equi prent excepted under the
al | onance provisions for at least two full years after the final year
in which allowances are avail able for each power category; (2) include
in such records the serial and nodel nunbers and dates of production of
equi pnrent and installed engines, rated power of each engine, and the
cal cul ations used to verify that the all owances have not been exceeded
in each power category; and (3) make these records available to the
Agency upon request. The Agency intends to conduct only limted audits
of these records, and expects that scrutiny by the OEMs of their
conpetitors' products will help identify potential candidates for
audi ts.

Secondary nanufacturers who nodify or relabel and resell new
equi pnent already introduced into conmerce woul d be subject to the
regul ations in the sane way as independent dealers and distributors
These regulations primarily concern tanpering. EPA's desire to limt
the nunmber of machi nes using nonconplying engines is therefore
satisfied by regulation of the original equipnent manufacturers who
install the engine into the nachine, such that the secondary
manuf acturers do not need exenption allowances. They may sell as many
machi nes with nonconplying engines as they are legally able to obtain.

Al entities that are under the control of a common entity, and
that meet the definition of a nonroad vehicle or nonroad equi pnent
manuf acturer, must be considered together for the purposes of applying
exenption all owances. This provides certain benefits for the purpose of
pool 1 ng exenpti ons but al so precludes the abuse of the small vol une
al | onances that woul d exist 1f conpanies could treat each operating
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unit as a separate OeM

EPA recogni zes that the CEMtransition program may involve a
certain anpunt of conplexity and adm nistrative burden that was not
present for OEMs under the Tier 1 rule, which linmted the conpliance
options for CEMs. However, this programis entirely voluntary and
nanufactﬁrers wi shing to inplement the new standards in the sane manner
as for the

[[ Page 56980] ]

Tier 1 regulations are free to do so. The Agency intends to devel op

gui dance to assist CEMs in taking advantage of these provisions, but
also intends to fully enforce the regulations in order to ensure a fair
i npl ement ati on process that achi eves the environnmental benefit sought
in setting new standards.

F. Flexibility for Post-Mnufacture Marinizers

Post - manuf acture narini zers (PMVs) produce narine engi nes by
nodi fyi ng engi nes purchased from ot her manufacturers. They are
therefore subject to both the engi ne nanufacturer's concern about
certifying engines to the standards and the OEM s concern about tinely
delivery of redesigned engines fromtheir engine suppliers.

EPA recogni zes that the potential unavailability of certified base
engines may nmake it difficult for PMV to conply with the proposed
em ssion control program since they may not be able to obtain base
engines in tine to adjust their marinization process, especially
considering that nost of the marine engines affected by this rule are
subj ect to standards beginning in 1999. Based on these concerns, EPA
has determ ned that the proposed em ssion standards woul d not be
feasible for PMV who produce marine engi nes under 37 kKWw thout some
flexibility provisions beyond those available in the ABT program As a
result EPA is finalizing two additional flexibility provisions for
PMVs.

First, the OEMflexibility provisions discussed above are being
extended to PMvs, as proposed. Second, provided they informEPA in
witing before the date Tier 1 standards would take effect, PMVE may
elect to delay the effective dates applicable to marine engi nes under
37 kWfor one year, instead of using the OEMflexibility provisions.
PMWs may not take advantage of both the del ayed effective date
provision and the CEM flexibility provisions

Al though it provides a substantial boost in certainty to PM, the
optional 1-year delay provision will have a very snmall environnmenta
impact. This is because: (1) the narine engines under 37 kW produced by
PMVs are a very snmall part of the total nonroad di esel engine
production, (2) these engines produce relatively | ow em ssions due to
their small size and | ow usage characteristics, and (3) the tota
nunber of engines potentially exenpted under this flexibility provision
is not nuch greater than that possible under the exenption allowance
provi si ons

G Control of Crankcase Em ssions

Crankcase gases are those exhaust gases that discharge (bl owby)
into the crankcase via the clearance between the piston and the
cylinder wall. On npbst engines (those engines with open crankcases)
these gases eventually escape fromthe crankcase into the atnosphere
Sone manuf acturers produce engi nes that route crankcase vapors to the
air intake systemof the equipnment; such a design is called a closed
crankcase. This nethod, also called positive crankcase ventilation,
recircul ates bl owby gases through a valve back to the intake manifold
to be burned in the conbustion chanber. <SUP>9</ SUP>

\9\ U S. Environmental Protection Agency, O fice of Mbile
Sources, NEVES, Appendix |, Chapter 4, Novenmber 1991 (available in
Air Docket A-96-40).

Since 1985, cl osed crankcases have been required in naturally
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asplrated (non-turbocharged) highway diesel englines (4b FR 4136
January 21, 1980). Turbocharged engi nes have not been required to have
crankcase em ssion controls due to concerns related to problens
associated with the durability and effectiveness of turbocharger and
aft ercool er conmponents which can be affected by recycling gases
containing particulate matter and corrosive gases. EPA is extending the
cl osed crankcase requirenment to nonroad engines, including the
exenption for turbocharged di esel engines. Many naturally aspirated
nonroad engi nes are already equi pped with this technol ogy; for those
nonroad engi ne nodel s still manufactured with open crankcases, EPA
expects that closed-crankcase technology will be readily transferable
EPA has included the cost of closing crankcases in the analysis of the
costs of complying with the new standards. EPA had originally proposed
to apply the closed crankcase requirenent to sone Tier 1 engines, but
has now decided to apply it only Tier 2 and later naturally aspirated
engi nes because of |lead-tinme concerns. This delay will not have a nmjor
envi ronnental inpact because it is short, directed at a snall segnent
of the engine market, and confined to a minor em ssion source relative
to exhaust em ssions

EPA will also allow manufacturers to conply with this requirenent
by routing the crankcase enissions into the exhaust. Mnufacturers
choosing this option would effectively be required to reduce their
engi ne-out exhaust em ssions further than other nanufacturers that
choose to route the crankcase enissions into the engine intake. It is
inmportant to note that this optional approach will require that the
engi ne (and equi prent) be designed so that the routing would occur
under all in-use conditions. Manufacturers using this approach will be
required to nmodify their deterioration factors to account for increases
over time in crankcase enmissions. EPA will also consider using this
approach in the future for controlling crankcase eni ssions from
turbocharged engi nes, which are currently uncontrolled. The advantage
of this approach is that allows manufacturers the flexibility to either
route crankcase enmissions into the engine intake, thereby conbusting
the crankcase emi ssions of hydrocarbons and CO, or to route the
em ssions into the exhaust (where they would be neasured as part of the
exhaust em ssions) and to reduce the total exhaust em ssions using
ot her neans.

H. Control of Snpke

1. Standards and Procedures

In 1994, EPA finalized snoke standards for nonroad di esel engines
rated at or above 37 kW The specified nmeasurenent nethod and
cal cul ations are from40 CFR Part 86, Subpart |, which was devel oped
for highway engines. EPA is naeking no major changes to the snpke
em ssion standards and procedures currently in place

EPA is extending the snoke standards to di esel engines rated under
37 kW bringing these engines under the sane regul atory franework as
the | arger engines. Wile these new standards nay | ead to | ower snoke
I evel s from some engines, the principal intent of setting standards is
to prevent increased | evels of snmoke as engines are redesigned to
comply with Tier 2 and Tier 3 standards for gaseous and particul ate
em ssions. The same nunerical standards apply to the small engines.
Wth mnor exceptions, the sane procedure, equipnent, and cal cul ation
net hods are al so specified for these engines

I'n applying the snoke standards and procedures to engines rated
under 37 kW EPA has chosen to exenpt one-cylinder engines. EPA
bel i eves that operation and testing of these engines is unique in ways
that would need to be addressed before applying snoke standards. For
exanmpl e, one-cylinder engines operating on the specified test procedure
produce puffs of snpke that may nake the snoke neasurenment erratic. EPA
I's therefore postponing the regul ati on of snoke fromthese one-cylinder
engines until a later rul emaking. The Agency believes the air quality
i npact of this postponenent will be mnimal because the large majority
of one-cylinder diesel engines are used in generator sets and other
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steady-state applications, which rarely experience accel erati on nodes--
the principal focus of snoke standards. In a simlar manner, because
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two-cyl I nder engines operating on the speciftied test procedure may al So
produce puffs of snpbke that woul d nake the snoke nmeasurenent erratic,
though to a I esser degree than single-cylinder engines, EPA will permt
manuf acturers the option of testing two-cylinder engines with a
preconditioned nmuffler of the type used in the field. Such an engi ne
configuration is the sane as that found in use, and thus will ensure
nmeani ngful control of in-use snoke, even though instantaneous snoke

em ssions nay be flattened out sonewhat, resulting in potentially
reduced | evel s of neasured snoke. Engines with nmore than two cylinders
will continue to be tested without a muffler, which is a ~“worst case''’
condi tion.

EPA is also slightly nmodifying the exhaust pipe dianeter
specifications found in 40 CFR Part 86, Subpart |. The previous
specifications called for a 2 inch (5 centinmeters (cm) inside dianeter
exhaust pipe for testing any engine rated under 101 horsepower (hp)
maxi mum (75 kW, and a 5 inch (13 cn) inside diameter exhaust pipe for
the testing any engine with a rated power of 301 hp (225 kW or
greater. In this action, the Agency Is specifying that engines rated
bet ween 50 and 100 hp (37 and 75 kW be tested wwth a 2 inch (5 cm
i nsi de di ameter exhaust pipe, while engines rated under 50 hp (37 kW
shoul d be tested with an exhaust pipe of 1.5 inches (3.8 cnm). EPAis
al so specifying that all engines rated over 500 hp (373 kW shoul d be
tested with an exhaust pipe of 6 inches (15.2 cn).

EPA is not establishing snmoke requirenents for propul sion marine
di esel engines rated under 37 kW EPA has concluded that the existing
snoke test procedures are not appropriate for small propul sion narine
engi nes. The Agency believes that the snall environmental risks
associ ated with snmoke enissions fromsuch engines do not justify the
creation of special snmoke test procedures for themat this tine. EPA
expects to reconsider this issue in the future at the same tine that it
reconsi ders ot her snoke issues. Finally, EPA is dropping snoke
requi renents for constant speed engines until a snmoke test becones
avai |l abl e for these engi nes, because the current snpke test cannot
effectively be performed on them The Agency believes the air quality
impact will be minimal because these engi nes do not often experience
accel erati on nodes, which are the principal focus of snpke standards.
2. Future Reconsideration of Snoke |ssues

An International Standards Organization comnittee (ISO TC70/ SC8/
WGl) has been devel opi ng a snoke test procedure specifically for
nonroad engi nes. The EPA and regul ated industry recogni ze the val ue of
har noni zed test procedures and standards limts. However, this | SO
procedure has not been finalized and thus is not included in this
rul emaki ng. EPA has anal yzed the draft | SO procedure (8178-9) and
concluded that nost of its elenments would be appropriate for adoption.
Thus, the Agency expects that it will adopt the |SO snoke nmeasurenent
procedure after it 1s finalized. At that tine EPA nay al so reconsider
the issues related to the use of nmufflers, single-cylinder and two-
cyl i nder engines, constant speed engi nes, nmarine engines and standard
exhaust pipe dianmeters. It is inportant to note that the | SO 8178-9
snmoke em ssions test procedure is very different fromthe procedure
specified in Subpart | of Part 86. As a consequence , if EPA adopts the
1 SO 8178-9 procedure, then it will also need to revise the nunerical
limt values to be associated with the | SO procedure. EPA believes the
appropriate nunerical standard that should be associated with | SO 8178-
9 peak neasurenents is likely to be within the range of 20 to 30
percent opacity. It is inmportant to note, however, that this is only a
prelimnary estinate.

EPA al so expects to give future consideration to the need for an
in-use snmoke test. Sone state governnents have expressed a desire for a
snoke regul atory programthat woul d enable themto test in-use nonroad
engines in a nmanner that would permit action against gross emtters of
snmoke. The main el enents of such a programwould be a certification
snmoke requirenment for new engi nes, EPA guidance for state in-use snpke
control prograns (including an in-use snoke test procedure and
acconpanying limt values), and a means by which the data fromthe two
prograns could be related. The current snoke test procedure from Part
86, Subpart |, does not provide data conparable to the nost practical
i n-use snoke test procedure (a snap accel eration with neasured
opacity). Based on the current draft |SO 8178-9 certification snoke
test procedure, EPA believes the future 1SOtest will provide the
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desired IInkage
I. Voluntary Low Enmitting Engi ne Program

O ficials representing certain cities, states, or regions in the
U. S. have expressed interest in devel oping incentive prograns to
encour age the use of engines that go beyond federal em ssion standards.
EPA al so woul d |ike to encourage nanufacturers to initiate
denonstration projects to prove out these technologies in areas where
there is a particular need for superior emission controls. EPA is
therefore finalizing a set of voluntary standards that nmay be used to
earn a designation as a ~"Blue Sky Series'' lowenitting engine. The
program if successful, will lead to the introduction and nore
wi despread use of these | ow enission technol ogi es. Possible incentives
to encourage production of these engines are described bel ow.

Central to the purpose of the voluntary standards is the need to
denonstrate superior control of particul ate em ssions. Because of the
sensitivity of particulate em ssions to test cycles, as described in
Section Ill, testing on a transient cycle is an inportant el ement of
the program for Blue Sky Series engi nes. EPA has begun work toward
devel opi ng transient test cycles for nonroad equi pnent, but there is
not yet any established or proven nonroad transient cycle. The hi ghway
test cycle, while not devel oped for nonroad engi ne operation, would
result in a significant degree of control for nonroad equi pnent. EPA
has therefore specified the highway transient test cycle to evaluate
em ssion levels relative to the voluntary standards. |f EPA adopts a
transient test for certifying nonroad engines in the future, the Agency
wi Il accordingly re-evaluate the test cycle and standards for Bl ue Sky
Seri es engines.

To best align with future em ssion standards, Tier 3 emnission
| evel s, where applicable, were chosen as the best |level for defining
Blue Sky Series engines. This represents a reduction of approximtely
40 percent beyond the Tier 2 NVHC + NOy | evel s. For PM
em ssions and for engines with no Tier 3 standards, a calcul ated | eve
corresponding to a 40 percent reduction beyond Tier 2 levels will be
used to qualify as a Blue Sky Series engine (see Table 3).

Table 3.--Voluntary Enmission Standards in g/ kWhr (g/hp-hr)

Rat ed brake power (kW NVHC+NO<I NF>X PM
KV, 4.6 0.48
(3.4) (0. 36)
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8<ls-thn-eq>kWK19. . .. ... ... . . 4.5 0. 48
(3.4 (0. 36)
19<ls-thn-eq>kWK37. . . . ... 4.5 0. 36
(3.4 (0.27)
37<ls-thn-eq>kWK75. . ... .. 4.7 0.24
(3.5) (0.18)
75<ls-thn-eq>kWE130. . ... ... 4.0 0.18
(3.0) (0.13)
130<I s-t hn- eg>kW&l s-thn-eq>560. . ................ 4.0 0.12
(3.0) (0.09)
KVBS560. . .o 3.8 0.12
(2.8) (0.09)

Bl ue Sky Series engines need to neet all the requirenments that
woul d ot herwi se be applicable to Tier 2 engines. This would include
al | owabl e mai nt enance, warranty, useful life, rebuild, and
deterioration factor provisions. Manufacturers nust denonstrate
conpliance with the CO standard by conparing the enission |evels
generated on the highway test cycle with the nunerical value of the CO
standard for the applicable tier of nonroad engines for that node
year. Manufacturers nust al so denpnstrate conpliance wi th applicable
snmoke st andards

Repeating the certification process to devel op and subnmit test data
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to make a highway engine avallable tor nonroad use adds a signiticant
hurdl e to engi nes expected to sell in |ow volunmes for nonroad
applications. Under the Blue Sky Series engine program manufacturers
w th hi ghway-certified engines may waive the testing requirenments for
obt ai ning nonroad certification. This includes the need to conmply with
the provisions related to the durability of emission controls. EPA,
however, needs to ensure that engine designs are not tailored to the
transient cycle with nuch higher enmissions on a steady-state cycle. To
accommpdate this, EPA retains the ability to conduct in-use testing to
verify that engines are operating in steady-state mbdes with
substantially the sane | evel of em ssion control. EPA will therefore
require that NOy and PM eni ssions be no nore than 20 percent

hi gher on the appropriate nonroad steady-state test cycle conpared with
the highway test cycle. This is intended to provide relief for

devel opnent testing needed to protect against in-use liability, while
preventing any active strategi es designed specifically for the
transient test cycle at the expense of controlling em ssions during

st eady-state operation. For evaluation of the performance of one of
these engines I n steady-state operation at any point in an engine's
useful life, the Agency intends to conduct paired data generated on
both the appropriate steady-state test cycle and the hi ghway transient
test cycle.

The Blue Sky Series program begins imrediately upon pronul gation
and continues through the 2004 nodel year. EPA will evaluate the
programto deternmine if it should be continued for 2005 and | ater
engi nes, and if so, what changes are needed to reflect the transition
to Tier 3 emission standards. This evaluation will be considered as
part of the 2001 feasibility review. The experience gained with these
engines and the Tier 3 resolution of certification test cycles and PM
standards will factor into this evaluation.

The Agency sees substantial potential for users and state and | ocal
governnents to establish these incentive prograns. For exanple, the
i ncreasing public concern about the effects of diesel engine em ssions
on health raises the possibility that some construction conpanies will
purchase Blue Sky Series engines to protect its workers or the public
fromlocalized emnmi ssions, especially if benefits can also be gained in
enpl oyee or public relations, such as with highly visible projects in
polluted city centers. Simlarly, a mning conpany could sel ect these
| owem tting engines for underground applications to mnimze mners'
exposure to exhaust pollutants. A state or |ocal government may be able
to add incentives for conpanies conmtting to rely on Blue Sky Series
engines in contract bidding on publicly funded construction projects in
nonattai nnent areas. Sone farmers nmay be willing to pay nore for
equi pnrent with the cleaner engines to lower their field exposure to
engi ne exhaust pollutants. In sone of these applications, alternative
fuels may be readily avail able, possibly even providing a cost savings
conpared to diesel fuel.

The Agency is concerned that incentive programs not lead to a net
detrinent to the environnent through the doubl e-counting of benefits.
Al so, manufacturers have indicated that the potential to participate in
an averagi ng, banking, and trading programwoul d not be an inportant
factor leading to the devel opnent of Blue Sky Series engines. EPA has
therefore concluded that manufacturers choosing to sell an engine with
the Blue Sky Series designation will not generate averagi ng, banking,
and trading credits for denmonstrating conpliance with EPA prograns.

O her groups are then free to design credit prograns w thout concern
for any doubl e-counting or other unintended effect of overl apping
prograns.

J. Techni cal Anendnents

This final rule contains technical amendnents to the certification
and emi ssion test procedures previously adopted for nonroad diesel
engi nes (40 CFR Part 89). The nost significant changes are highlighted
here; a conplete description of the technical anmendnents is detailed in
a menorandum to the docket.<SUP>10</ SUP>

\10\ "“Justification for Amendnents to 40 CFR Part 89,'' EPA
nmenor andum from Greg O ehowsky to Docket A-96-40, August 21, 1997.
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EPA is adding definitions of rated speed and internedi ate speed
Rat ed speed is defined as the maxi numfull |oad speed for governed
engi nes and speed of maxi mum horsepower for ungoverned engi nes. The
definition for internedi ate speed was based on peak torque speed and
limts internmediate speed to 60 to 75 percent of rated speed. The

mexi mum full | oad speed is the highest speed with an advertised power
greater than zero. EPA is linking full |oad governed speed to
advertisenments at this tinme since no adequate | anguage has been

devel oped that mathematically defines full |oad governed speed as a

point on the torque or power curve. Power curves in manufacturer's
advertisenments typically end at the governed speed. EPA believes that

manuf acturers will continue to advertise the full range of power of its
engi ne. Manufacturers would therefore not set rated speed at |ess than
full 1oad governed speed. It is unlikely that manufacturers wll
advertise powers beyond the full |oad governed speed, since a

manuf act urer cannot guarantee power beyond this point. EPA is applying
the new definitions to Tier 1, as well as Tier 2 and 3 prograns.
However, to avoid unnecessarily burdensome recertification, EPA is not
requiring manufacturers to use the new definitions for Tier 1 engines
certified prior to January 1, 1999. Engine famlies that are certified
prior to January 1, 1999 nay carry over certification under the old
definitions into subsequent Tier 1 nodel years. Al Tier 2 engines nust
neet the definitions for rated and internedi ate speeds.

Engi nes are grouped into famlies that are expected to have sinmlar
em ssions characteristics throughout their useful lives. EPA s
regul ations |list a number of characteristics which distinguish engine
fam lies. EPA is concerned that the phasing in of the new standards by
power categories, which is intended as an aid to inplenentation, may
actually increase manufacturers' costs without a
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significant em ssions benefit in the situation where an engine famly
margi nal |y straddl es a power category cutpoint, and therefore nust be
split. This is especially of concern for Tier 1 engines bel ow 37 kW
because of the short lead tinme provided for the certification of these
engi nes, and because this group is conprised of 3 rather narrow power
bands. Therefore, EPA is allowng the creation of Tier 1 engine
famlies that straddle the power band cutpoints at 8, 19, and 37 kW
subj ect to EPA approval. To avoid potential abuse of this provision by
a manufacturer attenpting to take advantage of the |east stringent

em ssion standards applicable to the engines in the famly, such
grouping will be allowed only if: (1) nost of the engine famly's sales
in each year are fromengines with rated power in the power band with
which the engine famly is certified, and (2) all power ratings in the
engine famly that are not within the power band with which the engine
famly is certified are within 10 percent of one of the two power

I evel s that define this power band. The linitations would not apply if
the emi ssion standards for the power band in which the engine famly is
being certified are at |east as stringent as those of the power band
that the included engines would otherwi se be in. EPA may extend this
provi sion beyond Tier 1 in a future action, but first w shes to exam ne
its effectiveness over tine in providing sufficient flexibility w thout
| eadi ng to abuse.

The anmendnments change the criteria for test engine selection. Test
engi ne selection is no |onger based on naxi mum fuel per stroke at
maxi mum power, but is now based primarily on the highest fuel per
stroke at peak torque and secondarily on the highest fuel per stroke at
rated speed

The calibration requirements for the gaseous eni ssion nmeasurenent
anal yzers are nodified in various ways. The requirenents for
neasur enent accuracy bel ow fifteen percent of full scale are revised to
include a specific nunber of gas concentrations at the |ow end of the
calibration curve. Also, calibration requirenments are sinplified to
all ow | aboratories to calibrate only one anal yzer range and stil
ensure accurate neasurenents. Additional changes to calibration
requirenents for other equipnment are described in the Summary and
Anal ysi s of Comments docunent.
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O her nobditications relate to the test sequence and cal cul ation of
em ssion results. A ““node'' is defined and the procedure for dealing
with void nodes is included. The equations used to cal cul ate emni ssions
during raw sanpling are corrected. The anendnments al so correct errors
in the currently listed equations and include new equations that were
nm stakenly omitted.

I11. 2001 Review and Ensuring Em ssions Control In Use
A. 2001 Review

Over the next several years, EPA will be actively engaged in
prograns to eval uate technol ogy devel opnents and progress toward
neeting the new standards. This process will involve engine research
prograns, coordination with the involved industries, and active
interaction with other stakeholders. This effort will culmnate in a
special review, to be concluded in 2001, to reassess the
appropri ateness of the Tier 2 standards for engines rated under 37 kW
and the Tier 3 standards for engines rated between 37 and 560 kW The
review will also include proposal and adoption of appropriate Tier 3
standards for PM |In addition to reviewing whether or not the new
standards are technol ogically feasible and otherw se appropriate under
the Cean Air Act, the Agency will exam ne the need for equi prent
redesi gn due to the new standards and will take appropriate action if
signi ficant adverse inpacts on the nonroad equi pnent | ndustry are
identified.

Before making a final decision in this review, EPA intends to issue
a proposal and offer an opportunity for public comment on whether the
standards under review are technol ogically feasible for inplenmentation
according to the proposed schedul e, and are otherw se appropriate under
the Act. Any changes to certification test procedures or Tier 3 PM
standards woul d al so be proposed in that docunent. Follow ng the close
of the coment period, EPA intends to issue a final Agency decision
under section 307 of the Act.

If, based on the information collected for the 2001 feasibility
review, EPA finds the em ssion standards are not appropriate under the
Act, EPA will propose changes to the program possibly including
adjustnents to the levels of the standards. Consistent with the
Statenment of Principles, the adjusted standards may be nore or |ess
stringent than those already established or the schedul e coul d be
adj usted. For exanple, progress to date in the design of lowemtting
heavy-duty hi ghway di esel engi nes has been encouragi ng, and EPA
believes that this progress may benefit designs of |arge nonroad diesel
engines as well, due to the many simlarities in these classes of
engi nes. Therefore, the Agency believes that by 2001 it may well be
appropriate to consider noving the standards for equal to or greater
than 300 horsepower engines forward in tinme, and so expects to consider
this issue in the 2001 feasibility review. Any change to the specified
certification test procedure, including the possible adoption of a
transient test cycle, will be factored into the evaluation of the
appropriateness of the nunerical standards. The standards finalized in
this document will stay in effect unless revised by subsequent
rul emaki ng procedure.

The review nay include other topics as well. Sone topics identified
in this rulemaking that the Agency plans to review are test fuel sulfur
speci fications, ABT provisions, Blue Sky Series engi ne standards,
est abl i shed technol ogi es for deterioration factor deterninations, and
engi ne fam |y designations.

B. Ensuring Enissions Control In Use

Key anmong EPA activities directed toward conpleting the 2001
feasibility review are those related to adoption of a nore effective PM
control program for nonroad di esel engi nes. <SUP>11</ SUP> The
establi shment of a nore effective programw |l be informed not just by
progress in engine designs but also by studies currently being
perforned by the Agency and by others on the rel ationship between
di esel PM em ssions and various health problens.
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\11\ 1he current control programtfor PMand all other pollutants
i ncludes an emissions standard and rel ated eni ssions test procedure.
For control of PM as well as other regulated pollutants, an engi ne
may not be equi pped with a defeat device, defined as a device,
system or elenment of design which senses operation outside nornal
em ssion test conditions and reduces em ssion control effectiveness,
i ncluding any auxiliary em ssion control device (AECD) that reduces
the effectiveness of the emi ssion control system under conditions
whi ch may reasonably be expected to be encountered in nornal
operation and use unless the conditions are included in the test
procedure (40 CFR 89.107). Manufacturers nust provide a detailed
description of all auxiliary em ssions control devices when they
apply for certification (40 CFR 89.115(d)(2)). The defeat device
prohibition is designed to ensure that proper control of em ssion-
rel ated engi ne parameters is maintained during engi ne operation that
is not substantially represented in the certification test cycle.
El ectronic controls may be considered an AECD, and subject to the
def eat devi ce provision.

Est abl i shing an appropriate test cycle is critical to the success
of a nore effective PMcontrol program Testing an engine for enissions
consists of exercising it over a duty cycle of speeds and | oads using
an engi ne dynanoneter. The test cycle used to nmeasure enissions should
represent operation typical of actual operation in the field. A test
procedure that does not
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adequately represent in-use operation mght not |lead to, on average,
the level of control in use set by the emission standards. A test
procedure that does reflect real world operating conditions will drive
engi ne designers to devel op technol ogi es that achieve in-use control
corresponding to the em ssion standards. EPA has addressed such
concerns in the past; for exanple, the highway heavy-duty engine test
cycl es were changed to address transient operation (45 FR 4136, January
21, 1980) and, nore recently, EPA has revised the test cycle for light-
duty vehicles (61 FR 54852, Cctober 22, 1996).

EPA has concerns that the current test cycle does not adequately

reflect transient operation, and, therefore, will not lead to the |evel
of average in-use em ssion control reflected by the PM standard. PM
emi ssions, |ike NOy enissions, depend sonewhat on engine

| oad characteristics that can be nodeled in the steady-state test, but
are nost sensitive to the degree of transient engine operation. Mst
nonroad engines are used in applications that are largely transient in
nature. Even equi pnent such as punps and generators, that operate
nostly at constant engi ne speeds, nmy depart from steady-state
operation due to variation in engine | oads over tine. EPA believes that
the Tier 2 PMem ssion standards, with the current steady-state test,
wi Il produce sone degree of in-use em ssions control from nonroad

engi nes, especially fromengines that typically operate at a constant
speed. The level of control fromthe nany nonroad engi nes that
frequently operate in nore transient nodes, however, is |less certain,
especially in an engine design era involving stringent PM and

NOy standards and el ectronic engine controls, as is likely

to be the case in Tier 3. Therefore, EPA is noving forward with

devel opi ng a transi ent conponent to the nonroad engine test cycle to
control the transient element of PM emi ssions generation; this
conponent woul d suppl emrent the steady-state test.

EPA has an additional concern that goes beyond choosing an
appropriate test cycle. EPA has observed at tinmes that manufacturers
may tailor the design of their engines to narromy neet the
requirenents of the emi ssion test. This concern applies not just to PM
emi ssions but to other pollutants such as NOy and
hydr ocarbons, as well. The current nonroad test cycle, with a limted
conbi nati on of steady-state speeds and | oads, does not include sone of
the operating nmbdes that are commonly experienced in the field. In
fact, any single prescribed test cycle, although advantageous for test
result repeatability and predictability, may not ensure that engine
manuf acturers design robust em ssion controls that achi eve good control

http://www.epa.gov/fedrgstr/EPA-AIR/1998/October/Day-23/a24836.htm (29 of 99)5/15/2008 10:51:48 AM



Control of Emissions of Air Pollution From Nonroad Diesel Engines | Federal Register Environmental Documents | USEPA

In use. lhis concern I1s Increased wth the advent of electronic
controls, which greatly increases the |evel of sophistication avail able
to manufacturers in controlling em ssions |evels over the full range of
engi ne operation. To address this and other concerns, in the Tier 1

rul emaki ng EPA adopted the prohibition on defeat devices (see footnote
11), which the Agency intends to inplenment for all tiers of standards.
EPA may al so suppl ement existing regul ations through changes inits
nonroad di esel engine programto better control in-use emssions, in a
manner that will ensure effective in-use emissions control without
undul y increasing manufacturers' testing burden and certification
uncertainty.

Al t hough the Agency intends to establish its Tier 3 PM standards
and a transient test cycle in the context of the 2001 feasibility
review, other activities such as its investigation of in-use operation
em ssions, including possible regulatory action, nay proceed on an
earlier schedule. The concerns described above about 1n-use enissions
apply to the pre-Tier 3 as well as the Tier 3 standards, and the Agency
bel i eves that pronpt action in this area is appropriate. The two
efforts di scussed above, devel opnent of a transient test cycle for PM
control and adoption of supplenental nmeasures to better control in-use
em ssions, have the sane overall focus--achieving effective control of
em ssions in the real world. As a result, the need for a separate
transient test cycle may be elimnated if the neasures EPA adopts to
better control in-use emnissions prove adequate for control of PMin
use.

I'V. Technol ogi cal Feasibility

The em ssion standards finalized in this docunent apply to a broad
range of diesel engines used in a wide variety of nonroad applications.
Section 213 (a)(3) of the Clean Air Act calls for EPA to establish
standards that provide for the " “greatest degree of em ssion reduction
achi evabl e through the application of technol ogy which the
Admi ni strator determines will be available for the engines or vehicles
to which such standards apply, giving appropriate consideration to the
cost of applying such technology within the period of tinme available to
manuf acturers and to noi se, energy, and safety factors associated with
the application of such technology.'' EPA has concl uded, as described
in the Final RIA that the new standards will have no significant
negati ve effect on noise, energy, or safety.

Because the em ssion standards for nonroad diesel engines are based
| argely on the standards for hi ghway engines and rely on the eval uation
of technol ogies for conplying wth the standards for hi ghway engi nes,
the di scussion of technological feasibility in the highway engi ne
rulemaking is central to supporting the feasibility of the new
standards for nonroad engines. This anal ysis of diesel engine
technol ogies is contained in Chapter 4 of the Final RIA for the highway
rul emaki ng. <SUP>12</SUP> This analysis is considered and applied to
nonroad engines in Chapter 3 of the Final RIA for this rul emaking.

\'12\ " “Final Regulatory Inpact Analysis: Control of Em ssions of
Air Pollution from Hi ghway Heavy-Duty Engines,'' U S. EPA, Septenber
16, 1997 (Docket A-95-27).

The |l evel and inplenentation timng of the standards finalized in
this document are the nost challenging that can be justified. Engine
manufacturers will need to use the available lead tinme to develop the
necessary eni ssion control technol ogies, including transfer of
technol ogy from hi ghway engi nes. This devel opnent effort will require
not only achieving the targeted em ssion |evels, but also ensuring that
each engine will nmeet all performance and eni ssion requirenents over
its useful life. The em ssion standards clearly represent major
reductions conpared with current em ssion |evels.

Emi ssion control technology for diesel engines is in a period of
rapi d devel opment in response to the range of em ssion standards
anticipated for the years ahead. This effort will need to continue to
neet the requirenents of this final rule. However, the em ssion targets
are set in the framework of a long lead tine with various flexibility
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provi sions, which provide nmanutfacturers the tinme they wil need to
apply emi ssion control technol ogy devel opnents to nonroad engines.
Al so, the experience gained in response to EPA's enission standards for
hi ghway engines will be invaluable in nmeeting the conparable
requi renents for nonroad engi nes. Because the technol ogy devel oprment
for highway engines will to a |large extent constitute basic research of
di esel engine conbustion, this effort will also benefit manufacturers
that produce no hi ghway engi nes.

On the basis of information currently available, EPA believes that
it is feasible for nonroad di esel engi ne manufacturers
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to neet the standards finalized in this document within the specified
tinme frame, using conbinations of the technol ogical approaches

di scussed in the Final RIA. |In addition, EPA believes that the
flexibilities incorporated into this final rule will permt nonroad
vehi cl e and equi prent manufacturers to respond to engi ne changes in an
orderly way. For both industries, EPA expects that neeting these
requirenents will pose a significant challenge. As described above, EPA
pl ans to assess, as part of the 2001 feasibility review, the
appropriateness of the Tier 3 standards, and the Tier 2 standards for
engi nes rated under 37 kW

V. Projected | npacts
A. Environnental |npacts

To assess the environnmental inpact of the new em ssion standards,
EPA has used a draft version of the new NONROAD nodel, devel oped by EPA
for predicting enissions fromnonroad equi pment. Chapter 5 of the Final
RI' A contains a thorough discussion of the mnethodol ogy used to project
the enission inventories and emi ssion reductions from nonroad equi pnent
covered by the new standards. The reader is directed to the RIA for
nore information on the environnental inpact of this final rule.

The anpunt of growth experienced in the nonroad market will have a
significant inpact on the em ssion inventories and em ssion reductions
expected fromthe new emi ssion standards. For this environnental inpact
anal ysi s, EPA has examined the inpact of the em ssion standards under
two different growth scenarios. (The growth rates used in the nonroad
nodel i ng are conpounded growth rates.) The first scenario uses growh
rates based on informati on devel oped by the Bureau of Economi c Analysis
(BEA). The BEA growth rates, which are prospective, are based on a
vari ety of econom c indicators and vary by nonroad segnent (i.e.,
agriculture, construction, etc.). The BEA growh rates typically range
fromone to two percent per year. Based on trends in historical nonroad
equi pnent sales, trends in nonroad fuel usage, and the continuing
strong perfornance of the U S. econony, EPA believes that the BEA
grow h rates nay underestimate the future growmh of the nonroad market.
Therefore, EPA has al so nodel ed the inpact of the new standards using
i nformation on nonroad equi pnment popul ati on from a dat abase devel oped
by Power Systenms Research (PSR). The growh rates based on a
retrospective analysis of 1989 to 1996 PSR equi pnment popul ation data
result in typically higher gromh rates conpared to the BEA
informati on. EPA believes the results fromthe two growth scenarios
serve to bracket the expected environnental inpact of the standards.
The follow ng discussion of environmental inpacts presents the results
fromboth the BEA growth scenario and the PSR growth scenario.

EPA nodel ed the inpact of the new standards for NO,

NVHC, and PM emi ssions. The nodeling inputs conservatively assume that
equi pnent nmanufacturers take full advantage of the flexibility

provi sions described earlier. EPA did not nodel the inpacts of
standards on CO because CO emissions from nonroad di esel equi pnent are
a very small portion of the overall COinventory and the standards are
not expected to have a significant inpact on CO |evels.

Because of the uncertainties about the degree to which the steady-
state test procedure will control PM emi ssions in use, especially from
the many nonroad engines that frequently operate in transient nodes,
EPA cannot be certain that any assessment of expected PM em ssion
reductions made at this tine will be conpletely accurate. Neverthel ess,
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EFA has attenpted to nake a reasonable estimate of these reductions by

assum ng that engines will certify at the level of the new enission
and applying EPA's best current estimates of adjustnent

factors for in-use PMenission levels, as reflected in the NONROAD
nmodel . These factors and other assunptions in the nodel are still

st andar ds,

review, and will continue to be inproved in the future as new
i nformati on becones avail able. The baseline levels used in this

under

anal ysis are consistent with the position taken in the Tier 1 rule that

no PM benefits are clained fromthe Tier 1 PM standard. EPA believes

that this approach provides a reasonable estimate of PM benefits from

t he new standards but actual
these | evels.
Based on the results of the nbdeling, the expected enission

benefits could vary significantly from

benefits fromthe new standards are quite substantial. Tables 4, 5, and

6 contain the nationwi de NO,, NWVHC, and PMinventories,

respectively, under the baseline scenario, which assunes only the

current Tier 1 standards are in effect, and under the control scenario,

whi ch assunes the new standards take effect. (The PMreductions

contained in Table 6 are direct PMand do not include secondary PM

benefits, which are described bel ow.) By 2020, the enission reductions

due to the new standards exceed 50 percent for both NOk and

NVHC, and 40 percent for PM All percentages are calculated relative to

the baseline inventories, which assunes only the current Tier 1
standards are in effect.

Tabl e 4.--NO<INF>2 Enissions Inventory From Nonroad Di esel Engines

[ Short tons]

Cal endar year Wth current Wth new Wth current Wth new
st andar ds st andar ds st andar ds st andar ds
2000. . . 2,932, 000 2,916, 000 2,740, 000 2,727,000
2000, . o 3,787, 000 2,576, 000 2,827,000 1, 954, 000
2020, . . 5, 445, 000 2,689, 000 3, 005, 000 1, 463, 000
Tabl e 5.--NVHC Em ssions |Inventory From Nonroad Di esel Engi nes
[ Short tons]
PSR growt h rates BEA growth rates
Cal endar year Wth current Wth new Wth current Wth new
st andar ds st andar ds st andar ds st andar ds
2000. . .. 361, 000 350, 000 337, 000 328, 000
[[ Page 56986] ]

2000, .. 419, 000 256, 000 301, 000 193, 000
2020, . . 619, 000 258, 000 317, 000 138, 000
Tabl e 6.--PM Eni ssions | nventory From Nonroad Di esel Engines
[ Short tons]

PSR growt h rates BEA growt h rates
Cal endar year Wth current Wth new Wth current Wth new
st andar ds st andar ds st andar ds st andar ds
2000. . . 294, 000 292, 000 271, 000 269, 000
2000, . o 410, 000 270, 000 295, 000 195, 000
2020, . . 604, 000 338, 000 315, 000 170, 000

In addition to the effect of the new em ssion standards on direct
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PM em ss1 ons noted above, the standards are expected to reduce the
concentrations of secondary PM Secondary PMis formed when

NOy reacts with amonia in the atnosphere to yield amoni um

nitrate particulate. Systens Applications International, under contract
with EPA, evaluated the effect of the NOk reductions on the

formation of nitrate particul ate. <SUP>13</ SUP> The report concl uded
that, as a national average, each 100 tons of NOy reduction

will result in about 4 tons of secondary PMreduction. This conversion
rate varies fromregion to region, and is greatest in the Wst. EPA
estimates that the approximately 2.8 mllion tons per year of

NOy reduction projected in 2020 resulting fromthis final

rule (assuming PSR growth rates) will result in a national average of
about 110,000 tons per year reduction in secondary PM This |evel of
secondary PMreduction is equivalent to about 40 percent of the
projected direct PMreductions determ ned from Table 6 (based on PSR
growth rates).

\13\ ""Benefits of Mbile Source NOy Rel ated
Particulate Matter Reductions,'' Systens Applications International,
EPA Contract No. 68-C5-0010, WAN 1-8, October 1996 (available in Ar
Docket A-96-40).

As discussed below in section V.B, sone technol ogy upgrades
associated with this program may have been introduced absent the
changes in emi ssion standards. Any em ssion reductions that woul d
normal | y have occurred with inproverments in technol ogy should not be
considered in determining the benefits and cost effectiveness of new
em ssion standards. However, EPA believes that as nmanufacturers
noder ni ze and i nprove the technol ogi es used on nonroad engi nes, they
are faced with many choi ces on how to enploy the new technologies to
the greatest advantage for their custoners. Many tinmes, in the absence
of requirenents to neet tighter em ssion standards, the manufacturer
will design the paranmeters of a new technology, or simlarly, redesign
the existing engine, to mnimze fuel consunption or sone other
desirable trait, while not taking advantage of the emi ssions control
capability of the new technol ogy. Because none of these technol ogi es
| eads to inherently | ower em ssions, EPA has not made any adjustnents
to the em ssion reduction or cost-effectiveness cal cul ations to account
for em ssion benefits that woul d have occurred independent of the new
st andar ds.

B. Econonic | npacts

I n assessing the econonic inpact of changing the em ssion
standards, EPA has nmade a best estimate of the conbination of
technol ogi es that an engi ne nanufacturer mght use to neet the new
standards at an acceptable cost. EPA published detail ed cost estinates
with the proposed rule, which has been extensively revised based on
information received during the public coment period. The principal
change incorporated into the analysis for the final rule is the
i nclusion of estimated costs for adding or inproving turbochargi ng and
aftercool er systems. The substantial additional costs for these
technol ogi es are offset to a great degree by the expected savings from
reduced fuel consunption. These and ot her changes to the estinmated
economi ¢ inpact analysis are described in the Sunmary and Anal ysis of

Conment s. ) o )
Wi | e equi pment nmanufacturers bear no responsibility for neeting
em ssion standards, they will need to nake changes in the design of

their equi pment nodels to acconmbdate the new engi nes. EPA' s treatnment
of the inmpacts of the new em ssion standards therefore includes an
anal ysis of costs for equi prent manufacturers. Full details of EPA's
cost and cost-effectiveness anal yses can be found in Chapters 4 and 6
of the Final RIA

Esti mated cost increases are broken into purchase price and total
life-cycle operating costs. The incremental purchase price for new
engi nes and equi pment is conprised of variable costs (for hardware and
assenbly time) and fixed costs (for research and devel opment (R&D),
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retooling, and certitication). lotal operating costs Include any
expected increases in naintenance or fuel consunption. Cost estimates
based on these projected technol ogy packages represent an expected
incremental cost of engines as they begin to conply with new em ssion
standards. Costs in subsequent years are projected to decrease due to
several factors, as described bel ow Separate projected costs were
derived for engines and equi prent used in six different ranges of rated
power; costs were devel oped for engines near the mddle of the |isted
ranges. All costs are presented in 1995 dollars. Life-cycle costs have
been di scounted to the year of sale using a discount rate of 7 percent.
1. Engi ne Technol ogi es

The foll owi ng di scussion provides a brief description of those
t echnol ogi es
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EPA projects will be needed to conply with the new enission standards
In sone cases it is difficult to make a distinction between
t echnol ogi es needed to reduce enissions for conpliance with emni ssion
standards and those technol ogi es that offer other benefits for inproved
fuel econony, power density, and other aspects of engine perfornance.
EPA believes that w thout new enission standards, manufacturers woul d
continue research on and eventually depl oy many technol ogi cal upgrades
to inprove engi ne performance or nore cost-effectively contro
em ssions. Modifications to fuel injection systens and the introduction
of electronic controls are expected to continue, regardl ess of any
change in em ssion standards, to inprove engi ne performance. Sone
further devel opnent with a focus on NO,, HC, and PM
em ssions will nevertheless play an inportant role in achieving
em ssion reduction targets.

Because several technol ogy upgrades have benefits that go beyond
reducing em ssions, a difficulty in assessing the inpact of new
em ssion standards is establishing the appropriate technol ogy baseline
fromwhich to nake projections. ldeally, the analysis woul d establish
the m x of technol ogi es that manufacturers would have introduced absent
the changes in emni ssion standards, then nmake a projection for any
addi tional changes in hardware or calibration required to conply with
those standards. The costs of those projected technol ogy and
calibration changes woul d then npst accurately quantify the inpact of
setting new emi ssion standards. Wiile it is difficult to take into
account the effect of ongoing technol ogy devel opnent, EPA believes that
assessing the full cost of the anticipated technol ogi es as an inpact of
the new em ssion standards woul d i nappropriately exclude from
consideration the observed benefits for engi ne performance, fue
consunption, and durability. Short of having sufficient data to predict
the future with a reasonabl e degree of confidence, EPA faces the need
to devise an alternate approach to quantifying the true inpact of the
new em ssion standards. EPA believes the observed val ue of performance
improvenents in the field justifies the use of a discount based on
equal weighting of em ssion and non-emni ssion benefits of those
t echnol ogi es whi ch clearly have substantial non-em ssion benefits
namely electronic controls, fuel injection changes, turbocharging, and
engi ne nodi fications. For some or all of these technol ogies, a greater
val ue for the non-enission benefits could likely be justified

A variety of technol ogical inprovements are projected for conplying
with the nmultiple tiers of new em ssion standards. Sel ecting these
t echnol ogy packages requires extensive engineering analysis and
judgrment. The fact that manufacturers have nearly a full decade before
i mpl ementati on of the nost challenging of the new standards ensures
that technologies will develop significantly before reaching
production. This ongoi ng devel opment will lead to reduced costs in
three ways. First, research will |lead to enhanced effectiveness for
i ndi vi dual technol ogi es, allow ng manufacturers to use sinpler packages
of emi ssion control technol ogi es than woul d be predicted given the
current state of developnent. Similarly, the continuing effort to
i nprove the em ssion control technologies will include innovations that
all ow | ower-cost production. Finally, manufacturers will focus research
efforts on any potential drawbacks, such as increased fuel consunption
or mmi ntenance costs, attenpting to mninmze or overcone any negative
ef fects.
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A conbl nation of technol ogy upgrades are anticlpated as a result of
the new emi ssion standards. Mdifications to basic engi ne design
features, such as piston bowl shape and engi ne bl ock and head geonetry,
can inprove intake air characteristics and distribution during
conbusti on. Manufacturers are expected to introduce electronic controls
on nost engines rated at or above 37 kW Advanced fuel -injection
techni ques and hardware will allow designers to nodify various fuel
injection paranmeters for higher pressure, further rate shaping, and
sonme split injection. For Tier 3 standards, EPA expects that many
engines will see further fuel injection inprovenents and will
i ncorporate a noderate degree of cool ed exhaust gas recircul ation.
Details of the mix of technol ogies included in the cost analysis can be
found in Chapter 4 of the Final R A

Wi le the follow ng analysis projects a relatively uniform em ssion
control strategy for designing the different categories of engines,
this should not suggest that EPA expects a single conbination of
technol ogies will be used by all manufacturers. In fact, depending on
basi ¢ engi ne em ssion characteristics, EPA expects that control
t echnol ogy packages will gradually be fine-tuned to different
applications. Furthernore, EPA expects nanufacturers to use averaging,
banki ng, and trading prograns as a neans to depl oy varyi ng degrees of
em ssion control technologies on different engines. EPA neverthel ess
bel i eves that the projections presented here provide a cost estimte
representative of the different approaches nanufacturers may ultimtely
t ake.

2. Engine Costs

The projected costs of these new technol ogies for nmeeting the new
standards are item zed in the Final RIA and sunmarized in Table 7. For
the Tier 1 standards for engines rated under 37 kW estinated costs
vary wi dely. Those engines that already operate with emni ssions | ow
enough to neet the Tier 1 standards will bear costs only for certifying
the engine, or about $10 per engine. For the remaining one-third of
engi nes expected to need reduced enissions, adding engine nodifications
leads to total costs of around $90. The anticipated increase in
operating costs will simlarly be focused on the mnority of engines
that need design inprovenents, totaling about $130 in net present val ue
(npv) over the lifetinme of those engines. The cal cul ated sal es-wei ght ed
conposite increase in both the purchase price and the operating costs
for all engines rated under 37 kWis less than $50. ..................

Power (kW
Cost category Year of production
0- 37 37-75 75-130 130- 450 450- 560 560+

Tier 1
Incremental purchase price.............. Lo
B3 e e
Li fe-cycle Operating Costs (npv)........ Al

A e s
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Tier 2
Incremental purchase price.............. P 72 $124 $425 $464 $1, 355
$683
Life-cycle Operating Costs (npv)........ Al 44 59 - 147 -262 -

) 0

Tier 3
Incremental purchase price.............. Lo 240 511 758
1,858 ...........

B e 120 297 435

535 ...
Life-cycle Operating Costs (npv)........ Al 97 - 652 - 826 -
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Tier 2 standards, which apply to the full range of power ratings
i nvol ve higher estimated cost iInpacts. The set of technol ogies
anticipated for Tier 2 engines include varying degrees of engine
nodi fi cations, inmproved fuel injection, electronic controls
turbochargi ng, aftercooling, and exhaust gas recirculation. A smal
increase in operating costs is expected for engines rated between 37
and 75 kW but for other engines operating costs are expected to remain
unchanged or in sone cases to decrease as a result of charge air
cooling, as described in the Final RIA. The price of engines rated
under 75 kWis expected to increase by about $100. Engines rated
between 75 and 450 kWwi || |ikely see cost increases between $400 and
$500, while |arger engines may see price increases approaching or
exceedi ng $1,000. The projected cost of conpliance wth Tier 3
standards entails increases fromTier 2 costs that followa simlar
pattern to the increases for Tier 2 standards, though the Tier 3
standards apply only to engines rated between 37 and 560 kW

Characterizing these estinmated costs in the context of their
fraction of the total purchase price and life-cycle operating costs is
hel pful in gauging the econom ¢ inpact of the new standards. |CF
conducted a study to characterize the range of current engine
costs. <SUP>14</ SUP> Al t hough the incremental cost projections in Table
7 increase dramatically with increasing power rating, they in fact
represent a conparable price change relative to the total price of the
engi ne. The estimated cost increases for all engines are at nobst 13
percent of estinated engine prices (after typical discounts and
rebates). Mreover, the cost savings described bel ow further reduce the
projected i nmpact of the new em ssion standards; |ong-term cost
i ncreases are expected to be 8 percent of total engine price or |ess.

\'14\ " Engine Price (On-H ghway and Nonroad) & Life-cycle Cost
Met hodol ogy, '’ nenorandum from Thomas Uden, ICF, Inc. to Alan Stout
U S. EPA, March 21, 1997 (available in Air Docket A-96-40).

For the long term EPA has identified two principal factors that
woul d cause the estimted increnental costs to decrease over tine.
First, since fixed costs are assuned to be recovered over a fixed
period, these costs disappear fromthe analysis after they have been
fully recovered. This has a npost striking effect on the projected costs
for engines rated over 450 kW for which the nuch hi gher projected
costs are dom nated by fixed costs. Second, the analysis Incorporates
the expectation that manufacturers will apply ongoing research to
maki ng em ssion controls nore effective and | ess costly over tine.
Research in the costs of nanufacturing has consistently shown that as
manuf acturers gain experience in production, they are able to apply
i nnovations to sinplify nachining and assenbly operations, use |ower
cost materials, and reduce the nunber or conplexity of conponent
parts. <SUP>15</ SUP> The anal ysis incorporates the effects of this
| earning curve by projecting that the variable costs of producing the
|l owemtting engines decreases by 20 percent starting with the third
year of production and by reducing variable costs again by 20 percent
starting with the sixth year of production. Table 7 lists the projected
costs for each category of engine, including the set of numbers that
illustrate the projected reduction in long-termcosts for Tier 3
engi nes

\'15\ " “Learning Curves in Manufacturing,'' Linda Argote and
Denni s Epple, Science, February 23, 1990, Vol. 247, pp. 920-924
(avail able in Air Docket A-96-40).

3. Equi pment Costs

In addition to the costs directly associated with engines that are
redesi gned to nmeet new standards, costs may also result fromthe need
to redesi gn the nonroad equi pnent in which these engines are used. Such
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redesigns could occur I the engine has a difterent shape or heat
rejection rate, or is no |longer nade available in the configuration
previously used. Based on their experience with the Tier 1 standards
set in 1994, equiprent nanufacturers have told EPA that the nmain
barrier to accommodating conplying engines is the |ate delivery of such
engi nes by engi ne manufacturers, which cuts into the lead time that
equi pnent nmanufacturers need to properly redesign their equipnent.
Thus, attenpts were nade in developing this rul enaking to provide
conmpliance flexibility to hel p equi prent manufacturers avoid business
di sruptions resulting fromthe changes associ ated with new en ssion
st andar ds.

In addition, the Tier 3 emission standards and i npl ementati on dates
for engines rated at or above 37 kWand Tier 2 emi ssion standards and
i npl ement ati on dates for engines rated under 37 kWare based on the
prem se that no significant equi pnent redesign beyond that required to
accommpdat e engi nes neeting the previous tier of standards will be
required to acconmodat e the new engi nes. Equi pment nmanufacturers may
of course, choose to spread equi pnent redesigning over the time frane
for both first and second tiers of standards. This anal ysis accounts
for this flexibility by projecting one najor redesign for each
equi pnent nodel, spreading the costs of this redesign over both tiers
of standards. For each tier of standards, EPA projects that equi pnent
manuf acturers will have sufficient opportunity to acconmobdate conplying
engi nes and to market their product. EPA will consider the potenti al
for multiple design changes to equi pment nodel s during the 2001
Feasibility Review.

I n assessing the econonic inpact of the new em ssion standards, EPA
has nmade a best estimate of the nodifications to equipnent that relate
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to packagi ng (installing engines in equi pnent engi ne conpartnents),
power train (torque curve), and heat rejection effects of the new
conpl yi ng engi nes. The increnental purchase price for new engines is
conprised of fixed costs (for R& and retooling) and variable costs
(for new or nodified conponents). In its analysis, EPA attributes al
changes in operating costs (i.e., additional maintenance and fue
econony benefit or penalty) to the cost estimtes for engines. After a
new standard takes effect, projected equi pnent costs in subsequent
years woul d be reduced for the sane reasons as described in the engine
cost section above. Separate projected costs were determ ned for
equi pment using the sane ranges of power ratings used above. Ful
details of EPA's equi pnent cost analysis can be found in Chapter 4 of
the Final RIA

a. Projected Equi prent Changes. As described earlier, the ambunt of
tine that an equi pment manufacturer has to integrate a new engine into
a piece of equipnment is of critical inportance. These manufacturers
have experienced that |ate engine delivery may prevent them from
adequat el y engi neering their equipment designs, resulting in the need
for various inprovised changes. In this case, the costs associated with
t he engi ne change would be for fabricated conponents and ot her hardware
changes nore than for engineering tinme. In contrast, with adequate |ead
time, an equi pment nanufacturer can invest enough engineering tine to
desi gn around the new engine, usually with mnimal increase in hardware
costs. Depending on the degree of change required, sales volumes, and
other factors, actual costs in either of these scenarios nmay be
conpar abl e. EPA's analysis follows the |atter scenario, enphasizing
engi neering tine over hardware costs

The bi ggest change antici pated for equipnment redesign is in
changi ng the engi ne conpartments to accommodate the physical changes to
engi nes, especially for those engines that add air-to-air aftercoolers.
The costs for engi ne devel opnent and the principal hardware conponents
(radi ator and plunbing) associated with air-to-air aftercooling are
included as costs to the engines, as described above. Wat remains to
be quantified for equipnent manufacturers is then the effort to make
space for the larger engine systemand to integrate the engine into the
overal |l functioning of the equi pnent. Extensive engineering time is
allocated to this effort. In addition, significant costs are included
for new, added, or inproved naterials that may be required, such as
brackets, hoses, gaskets, or sheet netal
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b. Projected Equl prent Costs. Ihe costs of the projected equl pnent
changes resulting fromthe new standards are itemized in the Final RIA
and sunmarized in Table 8. For the Tier 1 em ssion standards that apply
to equi pnent with engines rated under 37 kW the estinmated conposite
cost increase is $24 per piece of equipnent. As described in the

section on engine costs above, this estimate is based on the

determ nation that many of the engines for this range of equi pnent
al ready operate with em ssions | ow enough to neet the Tier 1 standards.

Table 8.--Projected Unit Costs

0- 37 37-75
TIER 1
Equipment......................... $24 ...
Total Engine and Equipnent........ 59 ...
TIER 2
Equipment.............. ... ... 8 $125
Total Engine and Equipnent........ 80 250
TIER 3: Short-Term
Equipment. . ... .. . . . . 42
Total Engine and Equipment........ ........... 282
TIER 3: Long-Term
Equipment. ... .. . . . .
Total Engine and Equiprent........ ........... 122

Power (kW
75-130 130- 450
$441 $340
867 804
147 113
658 872
4 5
301 440

For Tier 2 standards, the relatively | ow equipnment costs for
equi pnent rated under 75 kWreflect the higher sales volune of this
range. The hi ghest projected cost of $1315 for equi pnent utilizing
engi nes rated between 450 and 560 kW denonstrates that high unit
equi pnent costs are due to anortizing large fixed costs over snall
sal es volunes. These large fixed costs result fromthe effort to
acconmpdate air-to-air aftercooling. Equi pment with engines rated over
560 kW are expected to require | ess redesign, and have correspondi ngly
| oner costs, since no changes in aftercooling are anticipated for these

nodel s as a result of Tier 2 enission standards.

The projected incremental cost of conplying with Tier 3 standards
are lower than that for Tier 2 standards, because EPA expects nost of
the significant changes to equi pment designs will occur for Tier 2
standards. For Tier 3 standards, projected equi pnrent costs range from

$42 to $439.

As discussed in the section on engine costs above, characterizing
both these estinmated increnental equi pment and engi ne costs in the
context of their fraction of the total equi pment purchase price is
useful for evaluating the econonmic inpact of the new standards. EPA
collected quoted retail (list) prices on several equi pment pieces to
characterize the range of current equipnent prices. The conbi ned
incremental costs estimated for equi pment and engi nes together for all

power ranges are alnost all under 2 percent of list prices,
are well below 1 percent.

whi | e many

Furthernore, as described in the section on engine costs above, the
cost savings fromfull anortization of fixed costs and application of a
I earning curve further reduce the projected cost inpact of the new
standards. Table 8 shows the projected equi pment costs for each
category of equipnent, including the |long-termcost projections for
conplying with Tier 3 standards. The table al so presents the conbi ned

costs estimated
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for equi prent and engi nes (excludi ng changes to operating costs).

4. Aggregate Costs to Society

The above anal ysis presents unit cost estimtes for each power
category. Wth current data for equi pment sales for each category and
projections for the future, these costs can be translated into a total
projected cost to the nation for the new enission standards in any
year. Accounting for the projected favorable inpact of the new
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standards on operating costs, primarily tromtuel savings In |arger

engi nes, woul d produce negative aggregate costs (net econonic gains) in
future years. However, because it is difficult to accurately assess the
fuel econony inpacts of hardware changes and the degree to which these
savi ngs woul d have devel oped in the absence of new eni ssion standards
EPA has conservatively chosen to present aggregate costs to society

wi thout factoring in the expected changes in operating costs. Using
only the increased purchase prices |leads to aggregate costs of about $5
mllion in the first year the new standards apply, increasing to a peak
of about $550 million in 2010 as increasing nunbers of engines becone
subject to the new standards. The follow ng years show declining
aggregate costs as the per-unit cost of conpliance decreases, resulting
in a mnimmaggregate cost of about $390 mllion in 2017. After 2017
stabl e engine costs applied to a slowy grow ng narket lead to slowy

i ncreasi ng aggregate costs.

As described earlier, EPA devel oped the cost and cost-effectiveness
anal yses by attributing half of the cost of certain technologies to
benefits unrelated to emi ssion control. To analyze the sensitivity of
the cost analysis to this assunption, EPA estinated unit costs by
attributing the full cost of these technologies to the new em ssion
standards. EPA then estimated the effect of these increased costs on
the 20-year costs to society. Assigning the full cost of technol ogy as
an to the em ssion control program the 20-year fleetw de di scounted
cost is estinated to be $4.4 billion, approximtely $1.2 billion higher
than cal cul ated using the base case. Simlarly, the resulting 20-year
annual i zed fl eetw de costs are $411 nillion per year, approximtely
$115 mllion higher than the base case results.

EPA al so devel oped alternative cost figures to test the sensitivity
of distributing fixed costs over worl dw de production of nonroad
engi nes and equi pnent. Because sonme countries are not expected to adopt
har moni zed emi ssion standards in the foreseeable future, manufacturers
coul d choose to distribute fixed costs over a subset of foreign sales
Since it is very difficult to quantify sales volunmes for individua
countries for all the conpanies that participate in the U S. market
EPA nmade the sinplifying assunption that fixed costs could be
di stributed over only half of engines sold into other countries.
Distributing costs over this smaller nunber of engines |leads to a 20-

year fleetw de discounted cost of $3.6 billion, approximtely $0.4
billion higher than the base case results. The correspondi ng 20-year
annual i zed fleetwi de costs are $339 nillion per year, approxinmately $40
mllion higher than the base case results

C. Cost-Effectiveness

EPA has estimated the cost-effectiveness (i.e., the cost per ton of
em ssion reduction) of the Tier 1, Tier 2 and Tier 3 standards for the
same power categories of nonroad equi pment highlighted earlier in this
section. Chapter 6 of the Final RIA contains a nore detail ed di scussion
of the cost-effectiveness anal ysis.

As described above in the preceding section, the projected cost of
conmplying with the new standards will vary by power category and node
year. Therefore, the cost-effectiveness wll also vary from nodel year
to nodel year. For conparison purposes, the discounted costs (including
i ncreased engi ne costs and equi pment costs), em ssion reductions (in
short tons), and cost-effectiveness of the NVHC + NOy
standards are shown in Table 9 for the same nodel years discussed in
the preceding section. EPA believes this is a conservative estinate
because EPA assuned for the sake of this analysis that all of the
i ncreased costs presented earlier were attributable to NVHC +
NOy control and none of the costs were attributed to PM
control. NOg reductions represent approximtely 90 percent
of the total NMHC + NOy em ssion reductions expected from
the new standards. In addition, the costs presented in Table 9 do not
i nclude the expected effect on operating costs over the lifetine of the
equi pment. EPA expects the operating costs to offset much, if not all
of the increased engi ne and equi pnent costs presented in Table 9 for
engi nes above 75 kW due to expected inprovenents in fuel econony for
engi nes neeting the new standards
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lable Y. --Cost-ertectiveness of the New NVHCHNO<I NF>X St andar ds

Di scount ed
Di scount ed lifetime Di scount ed
St andard Power (kW Year of engi ne and NVHC+NO<I NF>X  |ifetinme cost-
production equi pnent reductions effectiveness
cost (tons) per ton
Tier Lo 0- 37 1 $59 0.20 $300
Tier 2. 0- 37 1 80 0.04 2,090
............ 6 35 910
37-75 1 249 0.49 510
75-130 1 867 1.02 850
130- 450 1 804 1.82 440
450- 560 1 2,670 7.68 350
>560 1 1, 087 9.83 110
............ 6 1,025 ........... 100
Tier B 37-75 1 282 0.51 560
............ 6 160 ........... 320
75-130 1 658 0. 82 800
............ 6 442 . 540
130- 450 1 872 1.46 600
............ 6 545 ... ... 380
450- 560 1 2,296 5.91 390
............ 6 1,991 ... ..... 340
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Wei ghting the projected cost and em ssion benefit nunmbers presented
above by the popul ations of the individual power categories, EPA
cal cul ated the cost-effectiveness of the new NVHC + NOy
standards for the entire nonroad diesel engine fleet. Table 10 contains
the resulting fleet-wi de cost-effectiveness results for the Tier 2 and
Tier 3 standards. The sensitivity anal yses described in Section V.B. 4.
above woul d affect cost-effectiveness calculations in the sane way as
described for fleetwide total costs. The Appendix to the Final R A
i ncl udes cost-effectiveness results for the sensitivity analysis in
which full costs are attributed to em ssions control.

Tabl e 10.--Fl eet-wi de Cost-effectiveness of the New Nonroad NVHC+NO<I NF>X

St andar ds
Di scount ed
lifetine cost-
St andar d ef fectiveness
per ton
1= $600
Tier 3--Short term...... ... . e 650
Tier 3--LoNg term . ... ... 410

For conparison to other PMcontrol strategies, EPA has al so
anal yzed the cost-effectiveness of the new standards by very
conservatively assum ng that half of the increased costs were
attributable to PMcontrol. Such a fleet-w de discounted lifetime cost-
ef fectiveness represents the highest figure that could be expected for
cost-effectiveness of the new standards and was cal culated to provide
an indication of the upper bound of PM cost-effectiveness val ues. The
resulting fleet-wide discounted lifetime cost-effectiveness of the Tier
1 and Tier 2 PMstandards is approxi mately $2,300 per ton.

In an effort to evaluate the cost-effectiveness of the NVHC +
NOy controls for nonroad engines, EPA has sunmmarized the
cost-effectiveness results for four other recent EPA npbile source
rul emaki ngs that required reductions in NOg (or NVHC +
NOy) emi ssions. The heavy-duty vehicle portion of the C ean
Fuel Fleet Vehicle Programyielded a cost-effectiveness of
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approxi mately $1,500/ton of NO, Phase Il of the
Ref ormul at ed Gasol i ne Program yi el ded approxi mately $5, 000/ton of
NOy, the mpst recent NVHC + NOy standards for
hi ghway heavy-duty di esel engines yielded a cost-effectiveness of $100-
$600/ton of NWVHC + NOy, and the newy adopted standards for
| oconpti ve engines yielded a cost-effectiveness of $160-$250/ton of
NOy. The cost-effectiveness of the new NVHC + NOy
standards for nonroad di esel engines presented above are nore favorable
than the cost-effectiveness of both the clean fuel fleet vehicle
program and reformul ated gasoline. The cost-effectiveness of the new
NVMHC + NOy standards for nonroad diesel engines is
conparable to the cost-effectiveness of the nmpbst recent NVHC +
NOy standards for heavy-duty hi ghway diesel engines and
slightly less favorable than the cost-effectiveness of the |oconotive
st andar ds.

EPA has al so summari zed the cost-effectiveness results for two
ot her recent EPA nobile source rul emaki ngs that required reductions in
PM eni ssions. The cost-effectiveness of the nobst recent urban bus
engi ne PM standard was estimted to be $10, 000- $16, 000/ton and the
cost-effectiveness of the urban bus retrofit/rebuild program was
estimated to be approxi mately $25,000/ton. The PM cost-effectiveness of
t he new eni ssion standards presented above are nore favorable than
ei ther of the urban bus prograns.

In addition to the benefits of reducing ozone wthin and
transported into urban ozone nonattai nment areas, the NOy
reductions fromthe new standards are expected to have benefici al
impacts with respect to crop damage, secondary particulate fornmation,
aci d deposition, eutrophication, visibility, and forests, as described
earlier. Because of the difficulty of quantifying the nonetary val ue of
these societal benefits, the cost-effectiveness val ues presented do not
assign any nunerical value to these additional benefits. However, based
on an anal ysis of existing studies that have estinmated the val ue of
such benefits in the past, the Agency believes that the actual nonetary
value of the multiple environnental and public health benefits produced
by large NO reductions simlar to those projected under
this final rule will likely be greater than the estimated conpliance
costs.

VI. Public Participation

A wide variety of interested parties participated in the rul emaking
process that culmnates with this final rule. This process provided
several opportunities for public comment over a period of nore than two
years. An Advance Notice of Proposed Rul emaki ng (ANPRM) (60 FR 45580,
August 31, 1995) announced EPA's intention to address enissions from
nonroad di esel engines, and a Supplenental ANPRM (62 FR 199, January 2,
1997) detailed the framework for a proposed rule. Comments received
during this period were considered I n the devel opnent of the NPRM and
are discussed in that document. These conments included information
received fromsnall businesses as a part of the nmulti-agency Small
Busi ness Advocacy Revi ew Panel process which was conpleted prior to the
NPRM and i s described bel ow under the di scussion of the Regul atory
Flexibility Act. The fornal comrent period and public hearing
associ ated with the NPRM provi ded anot her opportunity for public input.
EPA has also nmet with a variety of stakeholders at various points in
the process, including environnental organizations, engine
manuf acturers, equi pment nanufacturers, and states.

EPA has prepared a detailed Sunmmary and Anal ysis of Comments
docunent whi ch describes the comments received on the NPRM and presents
the Agency's response to each of these comments. The Sunmary and
Anal ysis of Comments docunent is available in the docket for this rule
and on the O fice of Mbile Sources internet hone page.

VI1. Adm nistrative Requirenents
A. Administrative Designation and Regul atory Analysis

Under Executive Order 12866, the Agency nust assess whether this
regul atory action is “~“significant'' and therefore subject to Ofice of
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Vanagenment and Budget (OvB) review and the requirenments ol the
Executive Order (58 FR 51735, Cct. 4, 1993). The order defines
““significant regulatory action'' as any regulatory action that is
likely to result in a rule that may:

(1) Have an annual effect on the econony of $100 million or nore or
adversely affect in a material way the econony, a sector of the
econony, productivity, conpetition, jobs, the environment, public
health or safety, or State, local, or tribal governnents or
conmuni ti es;

(2) Create a serious inconsistency or otherwise interfere with an
action taken or planned by another agency;

(3) Materially alter the budgetary inpact of entitlenents, grants
user fees, or loan prograns or the rights and obligations of recipients
t hereof; or,

(4) Raise novel legal or policy issues arising out of |egal
mandates, the President's priorities, or the principles set forth in
the Executive Order.

Pursuant to the ternms of Executive Order 12866, EPA has determn ned
that this rulemaking is a ~“significant regulatory action'' because the
new st andards and other regulatory provisions, if inplemented, are
expected to have an annual effect on the econony in excess of $100
million. A
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Final RI'A has been prepared and is available in the docket associated
with this rulemaking. This action was subnmitted to OMB for review as
required by Executive Order 12866. Any witten comrents from OVB and
any EPA response to OMB comments are in the public docket for this
rul emaki ng

B. Regulatory Flexibility Act

The Regul atory Flexibility Act, 5 U S.C. 601-612, was anended by
the Smal| Business Regul atory Enforcenent Fairness Act of 1996
(SBREFA), Pub. L. 104-121, to ensure that concerns regardi ng smal
entities are adequately considered during the devel opnent of new
regul ations that affect them In response to the provisions of this
statute, EPA identified industries that would be subject to this
rul emaki ng and provided information to and recei ved comment from snal
entities and representatives of small entities in these industries
prior to the fornmal proposal of the program Small entities submtted
witten conments on the January, 1997 Suppl enental Advance Notice of
Proposed Rul emeki ng and oral conmments at an informal workshop in
Chi cago. Fromthese and other interactions, EPA developed a |ist of
potential provisions that mght offer flexibility to small entities
while nmeeting air quality goals.

The Agency convened a Small Business Advocacy Review Panel under
section 609(b) of the Regulatory Flexibility Act. The Panel distributed
the list of potential flexibility provisions to the identified snall
entity contacts for further comment and held a tel econference which |ed
to further inprovement of the flexibility options. The Panel then
received additional witten comments on potential options. Based on
suggestions fromsnmall entities before and after the convening of the
Panel, the Panel identified a set of five flexibility provisions to
address smal| business concerns which it recomended to the Agency for
proposal in the rule. As detailed in Chapter 4 of the Final RIA the
five recommended provisions were the following: (1) flexibility for
equi pment manufacturers to aggregate and use exenption all owances on a
schedul e that best suited their needs, (2) equivalent flexibility for
manuf acturers of equi pnent using small engines as for those using
| arger engines, (3) provision for equi prent manufacturers to purchase
credits in the averaging, banking, and tradi ng program and to use those
credits to exenpt nore equi pnent, (4) dropping of the requirenent that
the small volunme all owance be restricted to a single equi pment nodel
and (5) adoption of a hardship relief provision. Subsequently, EPA
incorporated all five recommended provisions into the Notice of
Proposed Rul emeki ng. Subsequently, EPA incorporated all five
recommended provisions into the Notice of Proposed Rul enaking.

After evaluating additional comments received on the proposed
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regulatory alternatives, EPA I's adopting sonme of the provisions as they
were recommended by the Panel as well as alternative flexibility
provi sions. The Agency is adopting the first two provisions, although
by removing a special broader exenption for farm ng and | oggi ng
equi pnent and instead increasing the allowances available to
manufacturers of all types of equipment, the benefit to nost snal
entities will actually be greater than under the proposed program EPA
is also adopting the fifth provision, establishing hardship relief.

The Agency agreed with commenters who said that the third
provi sion, allow ng equi pnent manufacturers to purchase ABT program
credits, would not likely provide significant relief to equi pnment
manuf acturers while adding the conplexity of credit accounting and
recor dkeepi ng. This provision was not finalized. The fourth provision
was adopted in a revised form expanding the small volunme all owance to
mul tiple equi pmrent nbdel s while establishing limtations to prevent
wi despread use of this provision by |arger conpanies for whomthis
al l owance is not intended

The Agency believes that, taken as a whole, the flexibility
provi sions established in this final rule provide snall businesses with
at |l east the sane and probably greater flexibility conpared to the set
of provisions reconmended by the Panel, while neeting the Agency's air
qual ity goals. These provisions represent a very significant mitigation
of the economic inpacts on small equi prent manufacturers conpared to
the inmpacts that m ght otherw se have occurred if small businesses had
not been consulted. The final set of flexibility provisions and EPA s

rationale for adopting these provisions are discussed in detail in
Section |l.E above and in the Summary and Anal ysis of Commrents
docunent .

EPA prepared an Initial Regulatory Flexibility Analysis which
anal yzed the econonic inpacts of the proposed rule on small conpanies
and di scussed rel ated i ssues. EPA has now prepared a Final Regulatory
Flexibility Analysis, which is incorporated in Chapter 4 (Econonic
I mpact) of the Final Regulatory Inpact Analysis associated with this
final rule. The Final Regulatory Flexibility Analysis presents the
Agency's final assessnents of the inpacts this rule is likely to have
on snmall entities.

The Final Regulatory Flexibility Analysis incorporates comments
received related to the Initial Regulatory Flexibility Analysis and
reassesses the inpact of the regulations on small entities. As did the
Initial docunent, the Final Regulatory Flexibility Analysis anal yzes
the four separate but related industries that will be subject to this
proposed rule and that contain snall businesses as defined by
regul ations of the Small Business Adm nistration (SBA): nonroad diese
engi ne manuf acturing, nmanufacturing of nonroad diesel equipnent, post-
manuf acturer marini zi ng of diesel engines, and the rebuilding or
remanuf acturing of di esel nonroad engines. A detailed economc analysis
was conducted only for equipnent manufacturers, for several reasons
First, there is only one nanufacturer of diesel engines affected by the
proposed rule that meets SBA's small business criteria, and this small
engl ne manuf acturer would have inpacts fromthe proposal that are
simlar to those inpacts experienced by |arge nonroad engi ne
manuf acturers as described el sewhere in this final rule. Second
marini zers are expected to experience inpacts sinmlar to those of
nonroad equi prent manufacturers since changes made by the origina
engi ne manufacturers mght require changes in the parts and process
involved in marinization. Finally, engine rebuilders/remanufacturers
will not be significantly economcally inpacted, since the provisions
of this final rule for these entities does not require a substantia
change to their current practices

As described above in Section Il, this rule includes flexibility
provi sions for equi prent manufacturers (both |arge and smal
manuf acturers). The Final Regulatory Flexibility Analysis concl udes
that the final rule, with its conpliance flexibility provisions, wll
result in an estimated 11 percent of small equi prent manufacturers
havi ng annual conpliance costs greater than 1 percent of their sales
revenues. Also, an estimated 7 percent of small equi pnent manufacturers
woul d experience a conpliance cost inpact greater than 3 percent of
sal es revenues. EPA believes the effects of the flexibility provisions
are conservatively estimated, in part because the hardship relief
provi sions and the nore generous exenption allowances finalized in this
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rule were not taken 1nto account I n the analysis. EPA considers the
flexibility provisions
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put in place by this rule to be a very effective way of nininizing
significant econonmic inpacts on small equi pnent nanufacturers
consistent with the Agency's air quality objectives.

C. Paperwork Reduction Act

The Paperwork Reduction Act, 44 U S.C. 3501 et seq., requires
agencies to subnmit for OMB review and approval, federal requirenents
and activities that result in the collection of information fromten or
nore persons. Information collection requirenents nmay include
reporting, |abeling, and recordkeeping requirenments. Federal agencies
may not inpose penalties on persons who fail to conply with collections
of information that do not display a currently valid OVB control
nunber .

The information collection requirements in this final rule have
been approved by OVB w t hout comrent under the Paperwork Reduction Act,
except for the requirenent that engi ne manufacturers' annual reports
i nclude information on engines produced for the equi pment manufacturer
flexibility program discussed above in section IlI.E 5. This
requi renent was not included in the Information Collection Request
(ICR) submitted to OVB because it was not formally proposed by EPA in
the NPRM This reporting requirement was, however, put forth in the
NPRM for comrent, and is being adopted in the final rule based on
further analysis and consideration of comments received. EPA plans to
submit a separate ICR for this requirenent. The follow ng | CR docunments
have been prepared by EPA:

00121.09. .. .. i Sel ecti ve 2060- 0604
Enf or cenent
Audi ti ng and
recor dkeepi ng
requirenents for on-
hi ghway HDE,
nonr oad conpression
ignition engines,
and on- hi ghway
l'ight-duty vehicles
and Light duty
trucks.
0095.10. ... ..o Pre-certification 2060- 0007
and testing
exenption reporting
and recordkeepi ng
requi renents.
0282.10. ... .0 Eni ssi on Def ect 2060- 0048
I nformation and
Vol untary Eni ssion
recall reports.
1684.04. . ... ... . Conpression lgnition 2060- 0104
Non- Road Engi ne
Certification
Appl i cati on.
1695.03. ... Amendrent to the 2060- 0104
I nformation
Col | ecti on Request
Em ssi on St andards
for New Nonroad
Spark-1lgnition
Engi nes.
1826.01. ... I nformation 2060- 0369
col l ection for
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equi pment
manuf act ur er
flexibility.

The Information Collection Requests (I CR) were subject to public
noti ce and conment prior to OVMB approval and, as a result, EPA finds
that there is "~ “good cause'' under section 553(b) of the Admi nistrative
Procedures Act (5 U.S.C. 553 (b)) to include these information
collection requirenments in 40 CFR Part 9 without additional notice and
comment . EPA received various comments on the rul emaki ng provisions
covered by the ICRs, but no comments on the paperwork burden or other
information in the ICRs. Al comments that were submitted to EPA are
considered in the Summary and Anal ysis of Comments, which can be found
in the docket (A-96-40). A copy of any of the submtted | CR docunments
may be obtained from Sandy Farmer, OPPE Regul atory Information
Division, US. Environmental Protection Agency (2137), 401 MSt., S.W,
Washi ngt on, DC 20460, or by calling (202) 260-2740.

D. Unfunded Mandates Reform Act

Title Il of the Unfunded Mandates Reform Act of 1995 (UMRA), Public
Law 104-4, establishes requirenments for federal agencies to assess the
effects of their regulatory actions on state, |ocal, and tribal
governnents and the private sector. Under section 202 of the UVRA, EPA
generally nust prepare a witten statement, including a cost-benefit
anal ysis, for proposed and final rules with “~ federal mandates'' that
may result in expenditures to state, local, and tribal governnents, in
the aggregate, or to the private sector, of $100 million or nore for
any one year. Before pronulgating an EPA rule for which a witten
statement is needed, section 205 of the UVRA generally requires EPA to
identify and consider a reasonabl e nunber of regulatory alternatives
and adopt the |east costly, npbst cost-effective, or |east burdensome
alternative that achieves the objectives of the rule. The provisions of
section 205 do not apply when they are inconsistent with applicable
| aw. Moreover, section 205 allows EPA to adopt an alternative other
than the |l east costly, nmpst cost-effective, or |east burdensone
alternative if the Administrator publishes with the final rule an
expl anati on of why that alternative was not adopted. Before EPA
establ i shes any regul atory requirements that may significantly or
uni quely affect small governments, including tribal governnents, it
nust have devel oped under section 203 of the UVRA a snmall governnent
agency plan. The plan nust provide for notifying potentially affected
smal | governnents, enabling officials of affected small governnents to
have meaningful and tinmely input in the devel opnment of EPA regul atory
proposals with significant federal intergovernnental nandates, and
i nform ng, educating, and advising small governnments on conpliance with
the regul atory requirenents.

This final rule contains no federal mandates (under the regulatory
provisions of Title Il of the UVRA) for state, local, or tribal
governnents. The rul e inposes no enforceable duties on any of these
governnental entities. Nothing in the final programw |l significantly
or uniquely affect small governnents. EPA has determined that this rule
contains federal mandates that may result in expenditures of $100
mllion or more in any one year for the private sector. EPA believes
that the proposed programrepresents the | east costly, nost cost-
ef fective approach to achieve the air quality goals of the rule. The
cost-benefit analysis required by UMRA is contained in the Final R A
The reader is directed to Section VII.A for further information
regardi ng these anal yses.

E. Congressional Review Act

The Congressional Review Act, 5 U.S.C. 801 et seq., as added by the
Smal | Busi ness Regul atory Enforcenent Fairness Act of 1996, generally
provides that before a rule may take effect, the agency pronul gating
the rule nust submt a rule report, which includes a copy of the rule,
to each House of the Congress and to the Conptroller General of the
United States. EPA will submit a report containing this rule and other
required information to the U.S. Senate, the U S. House of
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Representatives, and the Conptroller General of the United States prior
to publication of the rule in the Federal Register. This rule is a
““major rule'' as defined by 5 U S.C. 804(2).

F. National Technol ogy Transfer and Advancenent Act

Section 12(d) of the National Technol ogy Transfer and Advancenent
Act of 1995 (" "NTTAA' '), Public Law 104-113, section 12(d) (15 U S.C
272

[[ Page 56994] ]

note) directs EPA to use voluntary consensus standards in its
regul atory activities unless doing so would be inconsistent with
applicable law or otherw se inpractical. Voluntary consensus standards
are technical standards (e.g., naterials specifications, test nethods
sanpl i ng procedures, and business practices) that are devel oped or
adopted by voluntary consensus standards bodi es. The NTTAA directs EPA
to provi de Congress, through OMVB, explanati ons when the Agency deci des
not to use avail abl e and applicable voluntary consensus standards

This final rule involves technical standards. Wiile comrenters
suggested the use of |SO 8178 test procedures for neasuring em ssions
the Agency has decided not to rely on these | SO procedures in this
rul emaki ng. The Agency has determ ned that these procedures would be
i npracticabl e because they rely too heavily on reference testing
conditions. Because the test procedures in these regulations need to
represent in-use operation typical of operation in the field, they nust
be based on a range of ambient conditions. EPA has determ ned that the
1 SO procedures are not broadly usable in their current form and
therefore cannot be adopted by reference. EPA has instead chosen to
continue to rely on the procedures outlined in 40 CFR Part 89. EPA is
hopeful that future | SO test procedures will be devel oped that are
usabl e for the broad range of testing needed, and that such procedures
could then be adopted by reference. EPA al so expects that any
devel opnent of revised test procedures will be done in accordance with
1 SO procedures and in a bal anced manner and thus include the
opportunity for involvenent of a range of interested parties
(potentially including parties such as industry, EPA state
governnents, and environnental groups) so that the resulting procedures
can represent these different interests.

G Protection of Children

Executive Order 13045, entitled “~“Protection of Children from
Environnental Health Risks and Safety Risks'' (62 FR 19885, April 23
1997), applies to a rule that is determned to be "~“economically
significant,'' as defined under Executive Order 12866, if the
environnental health or safety risk addressed by the rule has a
di sproportionate effect on children. For these rules, the Agency nust
eval uate the environmental health or safety effects of the planned rule
on children; and explain why the planned regulation is preferable to
other potentially effective and reasonably feasible alternatives
consi dered by the Agency.

This final rule is not subject to Executive Order 13045, because
this rule does not involve decisions on environmental health or safety
ri sks that may di sproportionately affect children.

H. Enhancing | ntergovernnmental Partnerships

Under Executive Order 12875, EPA nay not issue a regulation that is
not required by statute and that creates a nmandate upon a State, |ocal
or tribal government, unless the Federal governnment provides the funds
necessary to pay the direct conpliance costs incurred by those
governnents. |f the mandate is unfunded, EPA nust provide to the Ofice
of Managenent and Budget a description of the extent of EPA's prior
consultation with representatives of affected State, local and tribal
governnents, the nature of their concerns, copies of any witten
conmmuni cations fromthe governnents, and a statenent supporting the
need to issue the regulation. In addition, Executive Order 12875
requires EPA to devel op an effective process permtting el ected
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ofticials and other representatives of State, local and tribal
governnents ~"to provide neaningful and tinmely input in the devel opnent
of regul atory proposal s containing significant unfunded mandates. "'’

This rule will be inplenented at the federal |evel and inposes
conpliance obligations only on private industry. The rule thus creates
no nmandate on State, local or tribal governments, nor does it inpose
any enforceable duties on these entities. Accordingly, the requirenents
of Executive Order 12875 do not apply to this rule.

I. Consultation and Coordination Wth Indian Tribal Governnents

Under Executive Order 13084, EPA may not issue a regulation that is
not required by statute, that significantly or uniquely affects the
communities of Indian tribal governments, and that inposes substantial
direct conpliance costs on those communities, unless the Federal
governnent provides the funds necessary to pay the direct conpliance
costs incurred by the tribal governments. |If the nandate is unfunded,
EPA nust provide to the O fice of Management and Budget, in a
separately identified section of the preanble to the rule, a
description of the extent of EPA's prior consultation with
representatives of affected tribal governnments, a summary of the nature
of their concerns, and a statenent supporting the need to issue the
regul ation. In addition, Executive Order 13084 requires EPA to devel op
an effective process pernitting el ected and other representatives of
Indian tribal governments "“to provide neaningful and tinely input in
t he devel opnent of regulatory policies on matters that significantly or
uni quely affect their comunities."'

This rule does not significantly or uniquely affect the comunities
of Indian tribal governnents. As noted above, this rule will be
i npl emented at the federal |evel and inposes conpliance obligations
only on private industry. Accordingly, the requirenents of Executive
Order 13084 do not apply to this rule.

VII1. Statutory Authority

In accordance with section 213(a) of the Cean Air Act, 42 U S. C
7547(a), EPA conducted a study of em ssions from nonroad engines,
vehi cl es, and equi pment in 1991. Based on the results of that study,
EPA determ ned that emi ssions of NO, volatile organic
conmpounds (i ncludi ng hydrocarbons), and CO from nonroad engi nes and
equi pment contribute significantly to ozone and CO concentrations in
nore than one nonattai nment area. See 59 FR 31306, June 17, 1994. G ven
this determination, section 213(a)(3) of the Act requires EPA to
promul gate (and fromtinme to time revise) em ssions standards for those
cl asses or categories of new nonroad engi nes, vehicles, and equi pnent
that in EPA's judgnent cause or contribute to such air pollution. EPA
has determ ned that the engines regul ated under this final rule " cause
or contribute'' to such air pollution. See 59 FR 31306, June 17, 1994.

Wiere EPA determ nes that other emnissions from new nonroad engines,
vehicl es, or equipnent significantly contribute to air pollution that
may reasonably be anticipated to endanger public health or welfare,
section 213(a)(4) authorizes EPA to establish (and fromtime to tinme
revise) em ssion standards from those cl asses or categories of new
nonroad engi nes, vehicles, and equi pnment that EPA determ nes cause or
contribute to such air pollution. In the June 1994 final rule, EPA nade
this deternination for em ssions of PMand snmoke from nonroad engi nes
in general and for Cl nonroad engines rated at or above 37 kW This
rul e extends the same findings to nonroad diesel engines rated under 37
kw

Li st of Subjects
40 CFR Part 9
Envi ronmental protection, Reporting and recordkeepi ng requirenents.
[[ Page 56995] ]
40 CFR Part 86
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Adm ni strative practice and procedure, Contidential buslness
i nformati on, Labeling, Mdtor vehicle pollution, Reporting and
recor dkeepi ng requirenents.

40 CFR Part 89

Envi ronmental protection, Administrative practice and procedure,
Confidential business information, Diesel fuel, Inports, Incorporation
by reference, Mtor vehicle pollution, Reporting and recordkeeping
requi renents, Research, Warranties

Dat ed: August 27, 1998.
Carol M Browner,
Admi ni strator.

For the reasons set out in the preanble, title 40, chapter |, parts
9, 86, and 89 of the Code of Federal Regul ations are amended as set
forth bel ow.

PART 9- - [ AVMENDED]
1. The authority citation for part 9 continues to read as foll ows:

Authority: 7 U S.C. 135 et seq., 136-136y; 15 U.S.C. 2001, 2003
2005, 2006, 2601-2671; 21 U.S.C. 331j, 346a, 348; 31 U.S.C. 9701; 33
U S.C. 1251 et seq., 1311, 1313d, 1314, 1318, 1321, 1326, 1330, 1342
1344, 1345 (d) and (e), 1361; E. O 11735, 38 FR 21243, 3 CFR 1971-
1975 Conp. p. 973; 42 U.S.C. 241, 242b, 243, 246, 300f, 300g, 300g-
1, 300g-2, 300g-3, 300g-4, 300g-5, 300g-6, 300j-1, 300j-2, 300j-3,
300j -4, 300j-9, 1857 et seq., 6901-6992k, 7401-7671q, 7542, 9601-
9657, 11023, 11048.

2. Section 9.1 is anended in the table by renmoving the center
headi ng "~ Control of Em ssions From New and | n-Use Nonroad Engi nes'

and the entries under that center heading and adding a new center
headi ng and entries in nunerical order to read as follows:

Sec. 9.1 OWB approvals under the Paperwork Reduction Act.

* k kx Kk %

OVB contro
40 CFR citation No.
* * * * *
Control of Em ssions From New and | n-Use Nonroad Conpression-lgnition
Engi nes

80, L. o 2060- 0124
80, 2. 2060- 0124
89. 114-89.120. . . . oo 2060- 0287
89. 122-89. 127, . o 2060- 0287
80. 120, . 2060- 0287
89. 203-89. 207. . . . o 2060- 0287
89. 209-89. 210, . ... 2060- 0287
89. 304-89. 331, . .. 2060- 0287
89.404-89. 424, . . . 2060- 0287
89.505-89. 512, . . ... 2060- 0064
89.603-89. 605, . . . 2060- 0095
89.607-89. 610, . . .\ 2060- 0095
8. B, . . 2060- 0007,

2060- 0095
80. B2, . 2060- 0095
80. 801-89. 803, . . . it 2060- 0048
8. 903, . . 2060- 0124
89.905-89. 911, . ..o 2060- 0007
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PARI 86-- CONIROL O EM SSI ONS FROVI NEW AND | N- USE HI GHVAY  VEHI CLES
AND ENG NES

3. The heading of part 86 is revised as set forth above.
4. The authority citation for part 86 continues to read as foll ows:

Authority: 42 U S.C 7401-7671(q)
5. Section 86.884-8 is anended by revising the table in paragraph

(c)(4) to read as follows:

Sec. 86.884-8 Dynanoneter and engi ne equi pnment.

* * % *x *
* * %
EZ;***
Exhaust
pi pe
Maxi mum r at ed hor sepower di anmet er
(i nches)
HP>50. . . 1.5
50<l s-thn-eq>HP>100. . . ... ... .. 2.0
100<ls-thn-eq>HP>200. .. ...... ... ...t 3.0
200<lI s-thn-eq>HP>300. .. .......... .. . . .. . 4.0
300<ls-thn-eq>HP>500. . .. ... ... . 5.0
HP<l s-thn-eq>5006. 0. . . . ... ...

PART 89-- CONTROL OF EM SSI ONS FROM NEW AND | N- USE NONROAD
COVPRESSI ON- | GNI TI ON ENG NES

6. The heading of part 89 is revised as set forth above.
7. The authority citation for part 89 continues to read as foll ows:

Authority: Sections 202, 203, 204, 205, 206, 207, 208, 209, 213
215, 216, and 301(a) of the Clean Air Act, as anended (42 U.S.C.
7521, 7522, 7523, 7524, 7525, 7541, 7542, 7543, 7547, 7549, 7550,
and 7601(a)).

8. The following sections are redesignated as set forth in the
foll owi ng table:

New

a d designation desi gnati on
89. 101-96. . . . . 89. 101
89. 102-96. . . . . 89. 102
89. 103-06. . . .o 89. 103
89. 104-06. . . .o e 89. 104
89. 105-06. . . .o e 89. 105
89. 106-96. . . .. e 89. 106
89, 107-96. . . o 89. 107
89. 108-96. . . 89. 108
89. 109-96. . . . 89. 109
89. 110-96. . . 89. 110
89. 111-96. . . . 89. 111
89. 112-06. . . 89. 112
89. 113-96. . . 89. 113
89. 114-06. . . . 89.114
89. 115-96. . . . 89. 115
89. 116-96. . . . 89. 116
89. 117-96. . . 89. 117
89. 118-96. . . 89.118
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89.407-96. . ...
89.408-96. ... ..
89.409-96. ... ..
89.410-96. ... ..
89.411-96. ...
89.412-96. ... .
89.413-96. ...
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. 119
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. 128
. 129
. 201
. 202
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. 212
. 301
. 302
. 303
. 304
. 305
. 306
. 307
. 308
. 309
. 310
. 311
. 312
. 313
. 314
. 315
. 316
. 317
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. 320
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8Y. 414-906. . .. e e 8Y. 414
89.415-96. . . ... 89. 415
89.416-96. ... .. 89. 416
89.417-96. . ... 89. 417
89.418-96. ... .. 89. 418
89.419-96. ... .. . 89. 419
89.420-96. . .. .. 89. 420
89.421-96. . ... 89. 421
89.422-96. . ... 89. 422
89.423-96. . ... 89. 423
89.424-06. ... .. 89. 424
89.425-96. . ... 89. 425
89.501-96. . ... 89. 501
89.502-96. . ... 89. 502
89.503-96. . ... 89. 503
89.504-96. ... .. 89. 504
89.505-96. . ... 89. 505
89.506-96. ... ... 89. 506
89.507-96. . ... 89. 507
89.508-96. ... .. 89. 508
89.509-96. ... ... e 89. 509
89.510-96. ... . 89.510
89.511-96. ... . 89.511
89.512-96. ... .. 89.512
89.513-96. ... . e 89.513
89.514-06. ... ... 89. 514
89.515-96. . ... ... 89. 515
89.516-96. ... ... . 89. 516
89.601-96. .. ... .. 89. 601
89.602-96. ... ... .. 89. 602
89.603-96. .. ... .. 89. 603
89.604-96. . .. ... . 89. 604
89.605-96. . .. ... . 89. 605
89.606-96. ... ... 89. 606
89.607-96. ... .. 89. 607
89.608-96. ... ... 89. 608
89.609-96. ... ... . 89. 609
89.610-96. . ... 89. 610
8O.611-96. ... .. 89.611
89.612-96. ... .. 89.612
89.613-96. . ... 89.613

9. In part 89, all internal section references are revised as
indicated in the above redesignation table.

Subpart A--[ Anended]

10. Section 89.1 is anmended by revising paragraphs (a) and (b)(4),
by removing the word ““and'' at the end of paragraph (b)(3), and addi ng
paragraph (b)(5), to read as follows:

Sec. 89.1 Applicability.

(a) This part applies to nonroad conpression-ignition engines.
b) EE

(4) Engines used in marine vessels as defined in the General
Provi sions of the United States Code, 1 U S.C. 3, if those engines
have a rated power at or above 37 kW and

(5) Engines with a per cylinder displacenent of |ess than 50 cubic
centineters.

11. Section 89.2 is anmended by revising the definition of Nonroad
vehi cl e or nonroad equi prent manufacturer, renoving the definition of
Nonr oad conpression-ignition engine and addi ng new definitions in
al phabetical order to read as foll ows:

Sec. 89.2 Definitions.
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* x ox x

Auxiliary marine diesel engine means a marine diesel engine that is
not a propul sion marine diesel engine.

Bl ue Sky Series engine means a nonroad engi ne meeting the
requirenents of Sec. 89.112(f).

* * k* *x %

Conpression-ignition nmeans relating to a type of engine with
operating characteristics significantly simlar to the theoretica
D esel conbustion cycle. The non-use of a throttle to regul ate intake
air flow for controlling power during normal operation is indicative of
a conpression-ignition engine. This definition is applicable beginning
January 1, 2000

Const ant - speed engi ne neans an engine that is governed to operate
only at rated speed

Crankcase emni ssions nmeans airborne substances enmitted to the
at rosphere from any portion of the engine crankcase ventilation or
| ubrication systens.

* * % *x *

Exhaust gas recircul ati on neans an emi ssion control technol ogy that
reduces em ssions by routing exhaust gases that had been exhausted from
t he conbustion chanber(s) back into the engine to be mxed with
incomng air prior to or during conbustion. The use of valve timng to
i ncrease the amount of residual exhaust gas in the conbustion
chanber(s) that is mxed with incomng air prior to or during
conmbustion is not considered to be exhaust gas recirculation for the
pur poses of this part.

* * *x *x %

Ful | | oad governed speed is the maxi numfull |oad speed as
specified by the manufacturer in the sales and service literature and
certification application. This speed is the highest engine speed with
an advertised power greater than zero.

* * k* *x %

I ntermedi ate speed neans peak torque speed if peak torque speed
occurs from60 to 75 percent of rated speed. |f peak torque speed is
| ess than 60 percent of rated speed, internediate speed neans 60
percent of rated speed. If peak torque speed is greater than 75 percent
of rated speed, internediate speed nmeans 75 percent of rated speed

Marine di esel engine nmeans a conpression-ignition engine that is
intended to be installed on a vessel
* * * * %

Nonroad vehi cl e or nonroad equi prent nmanufacturer nmeans any person
engaged in the manufacturing or assenbling of new nonroad vehicles or
equi pment or inporting such vehicles or equi prent for resale, or who
acts for and is under the control of any such person in connection with
the distribution of such vehicles or equi prent. A nonroad vehicle or
equi pnent manuf acturer does not include any dealer with respect to new
nonroad vehicl es or equi pnent received by such person in comerce. A
nonroad vehicle or equi pnent manufacturer does not include any person
engaged i n the manufacturing or assenbling of new nonroad vehicles or
equi pnent who does not install an engine as part of that nanufacturing
or assenbling process. Al nonroad vehicle or equipnent manufacturing
entities that are under the control of the same person are considered
to be a single nonroad vehicle or nonroad equi pnent manufacturer
*x * *x *x %

Post - manuf acture marini zer neans a person who produces a marine
di esel engine by substantially nodifying a certified or uncertified
conplete or partially conplete engine, and is not controlled by the
manuf acturer of the base engine or by an entity that also controls the
manuf acturer of the base engine. For the purpose of this definition,
““substantially nodify'' nmeans changing an engine in a way that could
change engi ne eni ssion characteristics.

* * * * %

Propul sion mari ne di esel engine neans a narine di esel engine that
is intended to nove a vessel through the water or direct the novenent
of a vessel

Rat ed speed is the maxi mum full |oad governed speed for governed
engi nes and the speed of maxi mum horsepower for ungoverned engi nes.

Speci fic em ssions neans eni ssions expressed on the basis of
observed brake power, using units of g/kWhr. Cbserved brake power
neasur enent includes accessories on the engine if these accessories are
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required for running an emssion test (except tor the cooling fan).
When it is not possible to test the engine in the gross conditions, for
exanmple, if the engine and transmi ssion forma single integral unit,

t he engine

[[ Page 56997]]

may be tested in the net condition. Power corrections fromnet to gross
conditions will be allowed with prior approval of the Adm nistrator
* * * * %

Tier 1 engine neans an engine subject to the Tier 1 em ssion
standards listed in Sec. 89.112(a).

Tier 2 engine neans an engine subject to the Tier 2 em ssion
standards listed in Sec. 89.112(a).

Tier 3 engine neans an engi ne subject to the Tier 3 em ssion
standards listed in Sec. 89.112(a).
* * % *x *

U S.-directed producti on volume neans the nunber of nonroad
equi pnent, vehicle, or narine diesel engine units produced by a
manuf acturer for which the manufacturer has reasonabl e assurance that
sale was or will be made to ultimate purchasers in the United States
* * *x *x %

Vessel has the nmeaning given to it in 1 US.C 3

12. Section 89.3 is anmended by addi ng new acronyns in al phabetica
order to read as foll ows:

Sec. 89.3 Acronyns and abbrevi ations.

* * k* *x %

EGR Exhaust gas recircul ation.

* * k* *x %

NVHC Nonmet hane hydr ocar bon.
* k%

PM Particulate nmatter.

* k ok Kk *

THC Total hydrocarbon.

* k kx Kk *

Sec. 89.4 [Renopved and Reserved]

13. Renpve and reserve Sec. 89.4.

14. Section 89.6 is anmended by revising the | ast sentence in
paragraph (b)(1) introductory text and the table in paragraph (b)(1) to
read as foll ows:

Sec. 89.6 Reference materials.

* * k* %
(b) _ _ . :
(1) * * * Copies of these materials may be obtained from American
Society for Testing and Materials, 100 Barr Harbor Drive, Wst
Conshohocken, PA 19428-2959.

*
* * %

Docurent nunber and nane 40 CFR part 89 reference
ASTM D86- 97:
"*Standard Test Method for Distillation of Petroleum Appendi x A to Subpart D.
Products at Atnmospheric Pressure''.
ASTM D93-97:
"“Standard Test Methods for Flash Point by Pensky- Appendi x A to Subpart D.

Martens O osed Cup Tester''.
ASTM D129- 95:
"“Standard Test Method for Sul fur in Petrol eum Products Appendix A to Subpart D
(General Bomb Method)'"'.
ASTM D287- 92:
"“Standard Test Method for APl Gravity of Crude Appendi x A to Subpart D
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Petrol eum and Petrol eum Products’ ' (Hydroneter Method).
ASTM D445-97:
"*Standard Test Method for Kinematic Viscosity of Appendi x A to Subpart D.
Transparent and Opaque Liquids (the Calcul ation of
Dynam c Viscosity)''.
ASTM D613- 95:
“S} andard Test Method for Cetane Nunber of Diesel Fuel Appendix A to Subpart D.
al:

ASTM D1319- 98:
"“Standard Test Method for Hydrocarbon Types in Liquid Appendi x A to Subpart D.
Pet r ol eum Products by Fl uorescent |ndicator
Adsorption''.
ASTM D2622- 98:
"“Standard Test Method for Sul fur in Petrol eum Products Appendix A to Subpart D
by Wavel ength Di spersive X-ray Fluorescence
Spectrometry' ' .
ASTM D5186- 96:
"“Standard Test Method for " Determ nation of the Appendi x A to Subpart D.
Aromatic Content and Pol ynucl ear Aromatic Content of
Di esel Fuel s and Avi ation Tubi ne Fuels By
Supercritical Fluid Chronatography''.
ASTM E29- 93a:
"“Standard Practice for Using Significant Digits in 89.120; 89.207; 89.509.
Test Data to Deternine Conformance with
Speci fications''.

Subpart B--[ Anended]

15. The newy designated Sec. 89.102 is anended by revising the
section headi ng and paragraph (a) and addi ng new paragraphs (c), (d),
(e), (f), (g), and (h) to read as follows:

Sec. 89.102 Effective dates, optional inclusion, flexibility for
equi pment nmanuf acturers.

(a) This subpart applies to all engines described in Sec. 89.101
with the follow ng power rating and manufactured after the follow ng
dat es:

(1) Less than 19 kW and nanufactured on or after January 1, 2000;

(2) Geater than or equal to 19 kWbut |ess than 37 kW and
manuf actured on or after January 1, 1999;

(3) Geater than or equal to 37 kWhbut |less than 75 kW and
manuf actured on or after January 1, 1998;

(4) Geater than or equal to 75 kWhbut |ess than 130 kW and
manuf actured on or after January 1, 1997;

(5) Geater than or equal to 130 kWbut |ess than or equal to 560
kW and nanufactured on or after January 1, 1996;

(6) Geater than 560 kWand manufactured on or after January 1,
2000.

* * *x *x %

(c) Engines nmeeting the voluntary standards described in
Sec. 89.112(f) may be designated as Blue Sky Series engines through the
2004 nodel vyear.

(d) Inplementation flexibility for equi pnent and vehicle
manuf acturers and post-manufacture marini zers. Nonroad equi pnent and
vehi cl e manufacturers and post-nmanufacture marinizers may take any of
the otherw se prohibited actions identified in Sec. 89.1003(a)(1) with
respect to nonroad equi pnent and vehicles and marine di esel engines,
subject to the requirenents of paragraph (e) of this section. The
followi ng all owances apply separately to each engi ne power category
subj ect to standards under Sec. 89.112:

(1) Percent-of-production allowances. (i) Equi prent rated at or
above 37 kW For nonroad equi pnent and vehicles with engines rated at
or above 37 kW a manufacturer nay take any of the actions identified
in Sec. 89.1003(a)(1l) for a portion of its U S.-directed production
vol une of such equi pnent and vehicles during the seven years
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ImMedi ately tollowmng the date on which lier 2 engine standards first
apply to engi nes

[[ Page 56998]]

used in such equi prent and vehicles, provided that the seven-year sum
of these portions in each year, as expressed as a percentage for each
year, does not exceed 80, and provided that all such equi pment and
vehi cl es or equi pment contain Tier 1 engines

(ii) Equi prent rated under 37 kW For nonroad equi pnent and
vehi cl es and marine diesel engines with engines rated under 37 kW a
manuf acturer may take any of the actions identified in
Sec. 89.1003(a)(1l) for a portion of its U S.-directed production vol ume
of such equi pnent and vehicles during the seven years I nmediately
following the date on which Tier 1 engine standards first apply to
engi nes used in such equi pmrent and vehicles, provided that the seven-
year sum of these portions in each year, as expressed as a percentage
for each year, does not exceed 80

(2) Snall volune allowances. A nonroad equi pnment or vehicle
manuf acturer or post-manufacture narini zer nay exceed the production
percentages in paragraph (d)(1) of this section, provided that in each
regul ated power category the manufacturer's total of excepted nonroad
equi pnent and vehicles and marine di esel engines:

(i) COver the years in which the percent-of-production allowance
appl i es does not exceed 100 units tinmes the number of years in which
t he percent-of-production allowance applies; and

(ii) Does not exceed 200 units in any year; and

(ii1) Does not use engines fromnore than one engine famly, or
for excepted equi prent vehicles, and marine diesel engines using
engi nes not belonging to any engine famly, fromnore than one engine
manuf act urer.

(3) Inclusion of previous-tier engines. Nonroad equi pment and
vehi cl es and marine diesel engines built with previous tier or
noncertified engi nes under the existing inventory provisions of
Sec. 89.1003(b)(4) need not be included in determning conpliance with
paragraphs (d)(1) and (d)(2) of this section

(e) Recordkeeping and cal culation to verify conpliance. The
followm ng shall apply to nonroad equi pnent or vehicle manufacturers and
post - manuf acture marini zers who produce excepted equi prent or vehicles
or marine di esel engines under the provisions of paragraph (d) of this
section:

(1) For each power category in which excepted nonroad equi pnent or
vehicles or nmarine diesel engines are produced, a calculation to verify
conpliance with the requirenments of paragraph (d) of this section shal
be made by the nonroad equi pment or vehicle manufacturer or post-
manuf acture marini zer. This calcul ation shall be made no |ater than
Decenber 31 of the year following the |ast year in which allowances are
used, and shall be based on actual production information fromthe
subj ect years. |If both the percent-of-production and snmall vol une
al | owances have been exceeded, then the nmanufacturer is in violation of
section 203 of the Act and Sec. 89.1003, except as provided under
paragraphs (f) and (h) of this section

(2) A nonroad equi prent or vehicle manufacturer or post-nmanufacture
marini zer shall keep records of all nonroad equi prent and vehicles and
mari ne di esel engines excepted under the provisions of paragraph (d) of
this section, for each power category in which exceptions are taken
These records shall include equi prent and engi ne nodel nunbers, seria
nunbers, and dates of manufacture, and engine rated power. In addition
the manufacturer shall keep records sufficient to denpbnstrate the
verifications of conpliance required in paragraph (e)(1) of this
section. Al records shall be kept until at least two full years after
the final year in which allowances are avail able for each power
category, and shall be nade avail abl e to EPA upon request

(f) Hardship relief. Nonroad equi pnent and vehicle manufacturers
and post-manufacture marini zers may take any of the otherw se
prohibited actions identified in Sec. 89.1003(a)(1l) if approved by the
Admi ni strator, and subject to the follow ng requirenments

(1) Application for relief nmust be submtted to the Engi ne Prograns
and Conpliance Division of the EPAin witing prior to the earliest
date in which the applying manufacturer would be in violation of
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Sec. 8Y.1003. Ihe manutacturer must submt evidence show ng that the
requi renents for approval have been net.

(2) The applying manufacturer nust not be the manufacturer of the
engi nes used in the equipment for which relief is sought. This
requi renent does not apply to post-manufacture narinizers.

(3) The conditions causing the inpending violation nmust not be
substantially the fault of the applying manufacturer.

(4) The conditions causing the inpending violation nmust be such
that the applying manufacturer will experience serious econom c
hardship if relief is not granted.

(5) The applyi ng manufacturer nust denonstrate that no all owances
under paragraph (d) of this section will be available to avoid the
i npendi ng vi ol ati on.

(6) Any relief granted nust begin within one year after the
i npl ement ati on date of the standard applying to the engi nes being used
in the equi prent, or to the marine diesel engines, for which relief is
requested, and nay not exceed one year in duration.

(7) The Admi nistrator may inpose other conditions on the granting
of relief including provisions to recover the |ost environnental
benefit.

(g) Allowance for the production of engines. Engi ne manufacturers
may take any of the otherw se prohibited actions identified in
Sec. 89.1003(a)(1l) with regard to uncertified engines or Tier 1
engi nes, as appropriate, if the engi ne manufacturer has received
witten assurance fromthe equi prent manufacturer that the engine is
required to neet the demand for engines created under paragraph (d),
(f), or (h) of this section.

(h) Alternative Flexibility for Post-Mnufacture Marinizers. Post-
manufacture marinizers may elect to delay the effective date of the
Tier 1 standards in Sec. 89.112 for marine diesel engines rated under
37 kWby one year, instead of using the provisions of paragraphs (d)
and (f) of this section. Post-manufacture marinizers wshing to take
advantage of this provision nust informthe Director of the Engine
Prograns and Conpliance Division of their intent to do so in witing
before the date that the standards woul d otherw se take effect.

16. The newly designated Sec. 89.104 is anended by revising
par agraphs (a), (b), and (c) to read as follows:

Sec. 89.104 Useful life, recall, and warranty peri ods.

(a) The useful life is based on the rated power and rated speed of
t he engi ne.

(1) For all engines rated under 19 kW and for constant speed
engi nes rated under 37 kWwith rated speeds greater than or equal to
3,000 rpm the useful life is a period of 3,000 hours or five years of
use, whichever first occurs.

(2) For all other engines rated at or above 19 kWand under 37 kW

the useful life is a period of 5,000 hours or seven years of use,
whi chever first occurs.

(3) For all engines rated at or above 37 kW the useful life is a
peri od of 8,000 hours of operation or ten years of use, whichever first
occurs.

(b) Engines are subject to recall testing for a period based on the
rated power and rated speed of the engines. However, in a recall,
engi nes in the subject class or category woul d be

[[ Page 56999]]

subject to recall regardl ess of actual years or hours of operation.

(1) For all engines rated under 19 kW and for constant speed
engi nes rated under 37 kWwith rated speeds greater than or equal to
3,000 rpm the engines are subject to recall testing for a period of
2,250 hours or four years of use, whichever first occurs.

(2) For all other engines rated at or above 19 kWand under 37 kW
the engines are subject to recall for a period of 3,750 hours or five
years of use, whichever first occurs.

(3) For all engines rated at or above 37 kW the engines are
subject to recall for a period of 6,000 hours of operation or seven
years of use, whichever first occurs.
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(c) Ihe warranty periods tor warranties |1 nposed by the Uean Ar
Act and Sec. 89.1007 for all engines rated under 19 kW and for
constant speed engi nes rated under 37 kWwi th rated speeds greater than
or equal to 3,000 rpm are 1,500 hours of operation or two years of
use, whichever first occurs. For all other engines, the warranty
periods for warranties inmposed by the Cean Air Act and Sec. 89.1007
are 3,000 hours of operation or five years of use, whichever first
occurs.

* k ok Kk *

17. The newy designated Sec. 89.109 is revised to read as foll ows:

Sec. 89.109 Muaintenance instructions and m ni mum al | owabl e mai nt enance
interval s.

(a) The manufacturer must furnish or cause to be furnished to the
ul timate purchaser of each new nonroad engi ne subject to standards
under this part witten instructions for the mai ntenance needed to
ensure proper functioning of the emission control system Paragraphs
(b) through (h) of this section do not apply to Tier 1 engines with
rated power at or above 37 kW

(b) Maintenance perfornmed on equi pnent, engines, subsystens or
conmponents used to determ ne exhaust em ssion deterioration factors is
classified as either em ssion-related or nonemi ssion-related and each
of these can be classified as either scheduled or unschedul ed. Further,
sonme emi ssion-rel ated maintenance is also classified as critical
em ssion-rel ated mai ntenance.

(c) This paragraph (c) specifies em ssion-related schedul ed
mai nt enance for purposes of obtaining durability data for nonroad
engi nes. The nmi ntenance intervals specified below are mini mum
interval s:

(1) Al emission-related schedul ed mai nt enance for purposes of
obtaining durability data nmust occur at the sane or |onger hours of use
intervals as those specified in the manufacturer's maintenance
instructions furnished to the ultimte purchaser of the engine under
paragraph (a) of this section. This mai ntenance schedul e may be updated
as necessary throughout the testing of the engine, provided that no
mai nt enance operation is deleted fromthe naintenance schedule after
the operation has been perforned on the test equi pment or engine.

(2) Any enission-rel ated mai nt enance which is performed on
equi pnent, engi nes, subsystens, or conponents nust be technol ogically
necessary to ensure in-use conpliance with the em ssion standards. The
manuf acturer nust submit data which denpnstrate to the Admi nistrator
that all of the emission-related schedul ed nai ntenance which is to be
performed is technol ogically necessary. Schedul ed mai ntenance nust be
approved by the Administrator prior to being perforned or being
included in the nmintenance instructions provided to the purchasers
under paragraph (a) of this section.

(i) The Administrator may require |onger nmintenance intervals than
those listed in paragraphs (c)(3) and (c)(4) of this section where the
listed intervals are not technol ogically necessary.

(i) The Administrator nay all ow manufacturers to specify shorter
mai nt enance intervals than those listed in paragraphs (c)(3) and (c)(4)
of this section where technol ogically necessary for engines rated under
19 kW or for constant speed engines rated under 37 kWwith rated
speeds greater than or equal to 3,000 rpm

(3) The adjustnent, cleaning, repair, or replacenent of itens
listed in paragraphs (c)(3)(i) through (c)(3)(iti) of this section
shall occur at 1,500 hours of use and at 1,500-hour intervals
thereafter.

(i) Exhaust gas recirculation systemrelated filters and cool ers.

(i1) Positive crankcase ventilation valve.

(ii1) Fuel injector tips (cleaning only).

(4) The adjustnent, cleaning and repair of itens in paragraphs
(c)(4)(i) through (c)(4)(vii) of this section shall occur at 3,000
hours of use and at 3, 000-hour intervals thereafter for nonroad
conpression-ignition engines rated under 130 kW or at 4, 500-hour
intervals thereafter for nonroad conpression-ignition engines rated at
or above 130 kW

(i) Fuel injectors.
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(11) lurbocharger.
(ii1) Electronic engine control unit and its associ ated sensors and
actuators.

(iv) Particulate trap or trap-oxidizer system (including related
conmponent s) .

(v) Exhaust gas recirculation system (including all related control
val ves and tubing) except as otherw se provided in paragraph (c)(3)(i)
of this section.

(vi) Catalytic convertor.

(vi1) Any other add-on emi ssion-rel ated conponent (i.e., a
conponent whose sole or primary purpose is to reduce em ssions or whose
failure will significantly degrade emi ssion control and whose function
is not integral to the design and performance of the engine).

(d) Schedul ed nmi ntenance not related to em ssions which is
reasonabl e and technol ogical ly necessary (e.g., oil change, oil filter
change, fuel filter change, air filter change, cooling system
mai nt enance, adjustnent of idle speed, governor, engine bolt torque,
val ve lash, injector lash, timng, lubrication of the exhaust manifold
heat control valve, etc.) nmay be perfornmed on durability vehicles at
the | east frequent intervals recommended by the manufacturer to the
ultinmate purchaser, (e.g., not the intervals recommended for severe
service).

(e) Adjustment of engine idle speed on enission data engi nes nay be
performed once before the | ow hour em ssion test point. Any other
engi ne, em ssion control system or fuel system adjustnent, repair,
removal , disassenbly, cleaning, or replacenent on enission data
vehicl es shall be performed only with advance approval of the
Adnmi ni strator.

(f) Equi pnent, instrunents, or tools nmay not be used to identify
mal functioni ng, nal adj usted, or defective engi ne conponents unless the
same or equival ent equi prment, instruments, or tools will be avail able
to deal erships and other service outlets and:

(1) Are used in conjunction with schedul ed nai ntenance on such
conponents; or

(2) Are used subsequent to the identification of a vehicle or
engi ne mal function, as provided in paragraph (e) of this section for
em ssion data engi nes; or

(3) Specifically authorized by the Adm nistrator.

(g) Al test data, mmintenance reports, and required engineering
reports shall be conpiled and provided to the Administrator in
accordance with Sec. 89.124.

(h) (1) The conponents listed in paragraphs (h)(21)(i) through
(h)(1)(vi) of this section are defined as critical em ssion-related
conponents.

(i) Catalytic converter.

(i1) Electronic engine control unit and its associ ated sensors and
actuators.

(iii) Exhaust gas recirculation system (including all related
filters, coolers, control valves, and tubing).

[[ Page 57000] ]

(iv) Positive crankcase ventilation val ve.

(v) Particulate trap or trap-oxidizer system

(vi) Any other add-on enission-related conponent (i.e., a conponent
whose sole or primary purpose is to reduce enissions or whose failure
will significantly degrade enission control and whose function is not
integral to the design and perfornmance of the engine).

(2) Al critical em ssion-related schedul ed mai nt enance nust have a
reasonabl e |ikelihood of being performed in use. The manufacturer nust
show t he reasonabl e |ikelihood of such mai ntenance being perforned in-
use. Critical emi ssion-related schedul ed naintenance itens which
satisfy one of the conditions defined in paragraphs (h)(2)(i) through
(h)(2)(vi) of this section will be accepted as having a reasonabl e
I'i kel 1 hood of being perfornmed in use.

(i) Data are presented which establish for the Admi nistrator a
connection between em ssions and vehicle performance such that as
em ssions increase due to |lack of maintenance, vehicle performance will
sinmul taneously deteriorate to a point unacceptable for typical
operati on.
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(1) Survey data are submtted whi ch adequately denpnstrate to the
Admi nistrator with an 80 percent confidence |evel that 80 percent of
such engines already have this critical maintenance item perforned in-
use at the recommended interval (s).

(iii) Aclearly displayed visible signal system approved by the
Administrator is installed to alert the equi pnent operator that
mai nt enance is due. A signal bearing the nmessage "~ nmaintenance needed'’
or " “check engine,'' or a simlar nessage approved by the
Admini strator, shall be actuated at the appropriate usage point or by
conponent failure. This signal nust be continuous while the engine is
in operation and not be easily elimnated wi thout performance of the
requi red mai ntenance. Resetting the signal shall be a required step in
t he mai nt enance operation. The nmethod for resetting the signal system
shall be approved by the Admi nistrator. The system nust not be desi gned
to deactivate upon the end of the useful life of the engine or
thereafter.

(iv) A manufacturer may desire to denonstrate through a survey that
a critical maintenance itemis likely to be perforned w thout a visible
signal on a maintenance itemfor which there is no prior in-use
experience without the signal. To that end, the nanufacturer may in a
gi ven nodel year market up to 200 randonly sel ected vehicles per
critical emission-related maintenance item w thout such visible
signals, and nonitor the performance of the critical maintenance item
by the owners to show conpliance with paragraph (h)(2)(ii) of this
section. This option is restricted to two consecutive nodel years and
may not be repeated until any previous survey has been conpleted. |f
the critical maintenance involves nore than one engine famly, the
sanple will be sales weighted to ensure that it is representative of
all the fanmilies in question.

(v) The manufacturer provides the maintenance free of charge, and
clearly inforns the customer that the maintenance is free in the
i nstructions provided under paragraph (a) of this section.

(vi) The manufacturer uses any other nethod which the Admi nistrator
approves as establishing a reasonable |ikelihood that the critical
mai nt enance wi || be perforned in-use.

(3) Visible signal systens used under paragraph (h)(2)(iii) of this
section are considered an el enent of design of the em ssion control
system Therefore, disabling, resetting, or otherw se rendering such
signal s inoperative without also perform ng the indicated maintenance
procedure is a prohibited act.

18. The newly designated Sec. 89.110 is anended by renoving " and''
at the end of paragraph (b)(9), by adding a sem colon at the end of
par agraph (b)(10), and by addi ng new paragraphs (b)(11) and (b)(12) to
read as foll ows:

Sec. 89.110 Emi ssion control information |abel.

* * *x *x %
b * k* %

(11) Engines belonging to an engine fanily that has been certified
as a constant-speed engine using the test cycle specified in Table 2 of
appendi x B to subpart E of this part nust contain the statenent on the
| abel : "~ “constant-speed only''; and

(12) Engines neeting the voluntary standards described in
Sec. 89.112(f)(1) to be designated as Blue Sky Series engines mnust
contain the statement on the label: ""Blue Sky Series''.

* * k* *x %

19. The newy designated Sec. 89.112 is anended by revising
par agraphs (a), (b), and (d), and addi ng new paragraphs (e) and (f) to
read as follows:

Sec. 89.112 Oxides of nitrogen, carbon nonoxi de, hydrocarbon, and
particul ate matter exhaust em ssion standards.
(a) Exhaust em ssion fromnonroad engines to which this subpart is

appl i cabl e shall not exceed the applicable exhaust em ssion standards
contained in Table 1, as follows:
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[GRAPHI C] [TIFF OM TTED] TR230C98. 001

Bl LLI NG CODE 6560-50-C
[[ Page 57002] ]

(b) Exhaust em ssions of oxides of nitrogen, carbon nonoxi de,
hydr ocar bon, and nonnet hane hydrocarbon are neasured using the
procedures set forth in subpart E of this part.
* * % *x *

(d) Inlieu of the NOg standards, NVHC + NOy
standards, and PM standards specified in paragraph (a) of this section,
manuf acturers may elect to include engine famlies in the averaging,
banki ng, and trading program the provisions of which are specified in
subpart C of this part. The manufacturer nust set a famly em ssion
limt (FEL) not to exceed the levels contained in Table 2. The FEL
establ i shed by the manufacturer serves as the standard for that engine
famly. Table 2 follows:

Bl LLI NG CODE 6560- 50- P
[GRAPHI C] [TIFF OM TTED] TR230C98. 002

Bl LLI NG CODE 6560- 50-C
[[ Page 57003]]

(e) Naturally aspirated nonroad engines to which this subpart is
applicabl e shall not discharge crankcase enissions into the anbient
at nrosphere, unless such crankcase enissions are permanently routed into
the exhaust and included in all exhaust em ssion neasurenments. This
provision applies to all Tier 2 engines and | ater nodels. This
provi sion does not apply to engines using turbochargers, punps,
bl owers, or superchargers for air induction.

(f) The foll ow ng paragraphs define the requirenments for |ow
emtting Blue Sky Series engines:

(1) Voluntary standards. Engi nes nay be designated " Bl ue Sky
Series'' engines through the 2004 nobdel year by neeting the voluntary
standards listed in Table 3, which apply to all certification and in-
use testing, as follows:

Table 3.--Voluntary Em ssion Standards (g/ kWhr)

Rat ed Brake Power (kW NVHC+NO<I NF>X PM
KWK, 4.6 0. 48
8<ls-thn-eq>kWK19. . .. ... ... . . .. 4.5 0.48
19<Is-thn-eq>kW&37. . ... ... ... . 4.5 0. 36
37<ls-thn-eq>kWE75. . ... ... 4.7 0.24
75<ls-thn-eq>kWE130. .. ... .. 4.0 0.18
130<I s-t hn- egq>kW&l s-thn-eq>560. . .................. 4.0 0.12
KWEBB0. .« . 3.8 0.12

(2) Additional standards. Blue Sky Series engines are subject to
all provisions that woul d otherw se apply under this part, except as
specified in paragraph (f)(3) of this section.

(3) Test procedures. NOy, NWVHC, and PM enissions are
neasured using the procedures set forth in 40 CFR part 86, subpart N,
inlieu of the procedures set forth in subpart E of this part. CO
em ssions may be nmeasured using the procedures set forth either in 40
CFR part 86, subpart N, or in Subpart E of this part. Manufacturers may
use an alternate procedure to denonstrate the desired | evel of em ssion
control if approved in advance by the Administrator. Engines meeting
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the requirenents to qualify as Blue SKy Series englnes nust be capable
of maintaining a conparable | evel of emi ssion control when tested using
the procedures set forth in paragraph (c) of this section and subpart E
of this part. The nunerical emission |evels nmeasured using the
procedures from subpart E of this part may be up to 20 percent higher
than those neasured using the procedures from40 CFR part 86, subpart
N, and still be considered conparabl e.

20. The newly designated Sec. 89.113 is anended by revising
par agraph (b) and addi ng new paragraph (c) to read as foll ows:

Sec. 89.113 Snpke em ssion standard.

* * *x *x *

(b) Opacity levels are to be neasured and cal cul ated as set forth
in 40 CFR part 86, subpart |. Notwithstanding the provisions of 40 CFR
part 86, subpart |, two-cylinder nonroad engines may be tested using an
exhaust muffler that is representative of exhaust nufflers used with
the engines in use.

(c) The followi ng engines are exenpt fromthe requirenents of this
section:

(1) Single-cylinder engines;

(2) Propul sion narine diesel engines; and

(3) Constant-speed engines.

21. The newly designated Sec. 89.114 is anended by revising the
section headi ng, paragraph (a) and the headi ng of paragraph (b) to read
as follows:

Sec. 89.114 Special and alternate test procedures.

(a) Special test procedures. The Administrator nmay, on the basis of
witten application by a nmanufacturer, establish special test
procedures other than those set forth in this part, for any nonroad
engi ne that the Admi nistrator determines is not susceptible to
satisfactory testing under the specified test procedures set forth in
subpart E of this part or 40 CFR part 86, subpart I.

(b) Alternate test procedures. * * *

22. The new y designated Sec. 89.116 is amended by adding a new
paragraph (e) to read as foll ows:

Sec. 89.116 Engine families.

* * % *x *

(e)(1) This paragraph (e) applies only to the placenent of Tier 1
engines wth power ratings under 37 kWinto engine famlies. The
provi sions of paragraphs (a) through (d) of this section also apply to
these engi nes. The power categories referred to in this paragraph (e)
are those for which separate standards or inplenmentation dates are
described in Sec. 89.112.

(2) A manufacturer may place engines with power ratings in one
power category into an engine famly conprised of engines wth power
ratings in another power category, and consider all engines in the
engine famly as being in the |atter power category for the purpose of
determ ning conpliance with the standards and ot her requirenments of
this part, subject to approval in advance by the Admi nistrator and the
followi ng restrictions:

(i) The engines that have power ratings outside the engine famly's
power category must constitute less than half of the engine famly's
saldes in each nodel year for which the engine fam |y grouping is nade;
an

(ii) The engines that have power ratings outside the engine
fam ly's power category must have power ratings that are within ten
percent of either of the two power |evels that define the engine
fam ly's power category.

(3) The restrictions described in paragraphs (e)(2)(i) and
(e)(2)(ii) of this section do not apply if the emissions standards and
other requirenents of this part are at |least as stringent for the
engine famly's power category as those of the other power categories

http://www.epa.gov/fedrgstr/EPA-AIR/1998/October/Day-23/a24836.htm (61 of 99)5/15/2008 10:51:48 AM



Control of Emissions of Air Pollution From Nonroad Diesel Engines | Federal Register Environmental Documents | USEPA

contalning engines In the engine ramly.
23. The newly designated Sec. 89.117 is amended by revising
paragraph (a) and adding a new paragraph (d) to read as foll ows:

Sec. 89.117 Test fleet selection.

(a) The nanufacturer nust select for testing, fromeach engine
famly, the engine with the nost fuel injected per stroke of an
injector, primarily at the speed of maxi mumtorque and secondarily at
rated speed.

* *  * * *

(d) For establishing deterioration factors, the manufacturer shall
sel ect the engi nes, subsystens, or conponents to be used to determ ne
exhaust em ssion deterioration factors for each engine-famly control
syst em conbi nati on. Engi nes, subsystens, or conponents shall be
selected so that their em ssion deterioration characteristics are
expected to represent those of in-use engines, based on good
engi neering judgnent.

24. The new y designated Sec. 89.118 is anended by revising the
section headi ng and addi ng new i ntroductory text and a new paragraph
(e) to read as foll ows:

Sec. 89.118 Deterioration factors and service accunul ati on.

This section applies to service accunul ation used to determ ne
deterioration factors and service accunul ation used to condition test
engi nes. Paragraphs (a) and (b) of this section apply only for service
accunul ation used to condition test engines. Paragraph (e) of this
section applies only for service accunul ati on used to determ ne
deterioration factors. Paragraphs (c) and (d) of this section apply for
all service accunul ation required by this part.

* * k* *x %

(e) This paragraph (e) describes service accumul ati on and
alternative requirements for the purpose of devel oping deterioration
factor.
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(1) Service accunul ati on on engi nes, subsystens, or conponents
sel ected by the manufacturer under Sec. 89.117(d). The nmanufacturer
shal | describe the formand extent of this service accunulation in the
application for certification.

(2) Determination of exhaust emi ssion deterioration factors. The
manuf acturer shall determine the deterioration factors in accordance
with the applicable provisions of this part based on service
accunul ation and rel ated testing, according to the manufacturer's
procedures, except as provided in paragraph (e)(3) of this section.

(3) Alternatives to service accunulation and testing for the
determ nation of a deterioration factor. A witten explanation of the
appropriateness of using an alternative nust be included in the
application for certification.

(i) Carryover and carryacross of durability em ssion data. In |lieu
of testing an emi ssion data or durability data engi ne sel ected under
Sec. 89.117(d), a manufacturer may, with Adm nistrator approval, use
exhaust emi ssion deterioration data on a similar engine for which
certification to the sane standard has previously been obtained or for
whi ch all applicable data required under Sec. 89.124 has previously
been subnmitted. This data nust be subnmitted in the application for
certification.

(ii) Use of on-highway deterioration data. In the case where a
manuf act urer produces a certified on-highway engine that is simlar to
the nonroad engine to be certified, deterioration data fromthe on-
hi ghway engi ne nmay be applied to the nonroad engine. This application
of deterioration data from an on-hi ghway engine to a nonroad engine is
subject to Administrator approval, and the determ nation of whether the
engines are simlar nmust be based on good engineering judgnent.

(iii) Engineering analysis for established technologies. (A) In the
case where an engine fam |y uses established technol ogy, an anal ysis

http://www.epa.gov/fedrgstr/EPA-AIR/1998/October/Day-23/a24836.htm (62 of 99)5/15/2008 10:51:48 AM



Control of Emissions of Air Pollution From Nonroad Diesel Engines | Federal Register Environmental Documents | USEPA

based on good engineering practices may be used 1n Ileu of testing to
determine a deterioration factor for that engine famly, subject to
Admi ni strator approval .

(B) Engines for which the certification |evels are not at or bel ow
the Tier 3 NVHC+NOy standards described in Sec. 89.112 are
consi dered established technol ogy, except as provided in paragraph
(e)(3)(iii)(D of this section.

(©) Manufacturers may petition the Adm nistrator to consider an
engine with a certification level below the Tier 3 NVHC+NO
standards as established technol ogy. This petition nmust be based on
proof that the technology used is not significantly different than that
used on engines that have certification levels that are not bel ow the
Tier 3 NVHC+NOy | evel s.

(D) Engi nes using exhaust gas recirculation or aftertreatment are
excluded fromthe provision set forth in paragraphs (e)(3)(iii)(A)
through (e)(3)(iii)(C of this section.

(E) The manufacturer shall provide a witten statenent to the
Admini strator that all data, analyses, test procedures, eval uations,
and ot her docunents, on which the deterioration factor is based, are
avail abl e to the Admi nistrator upon request.

(iv) Interimprovision for engines rated under 37 kW For nodel
year 1999 and 2000 engines rated under 37 kW nanufacturers may
determine deterioration factors based on good engi neering judgenent and
reasonably avail abl e informati on. The manufacturer nust maintain and
provide to the Adm nistrator, if requested, all information used to
determine deterioration factors for these engines.

25. The newly designated Sec. 89.119 is amended by revising
paragraph (d) to read as follows:

Sec. 89.119 Emission tests.

* * * * *

(d) The provisions of this paragraph (d) apply only to Tier 1
nonroad engi nes without exhaust aftertreatnment rated at or above 37 kW

(1) Particulate enission neasurenents from Tier 1 nonroad engines
wi t hout exhaust aftertreatnent rated at or above 37 kW may be adj usted
to a sulfur content of 0.05 weight percent.

(2) Adjustnments to the particul ate nmeasurenent shall be nmde using
the foll ow ng equation:

PMkI NF>adj </ | NF>=PM- [ BSFC x 0.0917 x (FSF-0.0005)]
Wher e:

PM<I NF>adj </ | NF>=adj ust ed neasured PM | evel [g/Kwhr].
PMenmeasured wei ghted PM | evel [g/ Kwhr].

BSFC=nreasur ed brake specific fuel consunption [G Kwhr].
FSF=f uel sul fur weight fraction.

(3) Wiere a manufacturer certifies using test fuel with a sul fur
content |ess than or equal to 0.050 weight percent, EPA shall not use
em ssion data collected using test fuel with a sulfur content greater
than 0. 050 wei ght percent to determine conpliance with the Tier 1 PM
st andar ds.

(4) Where a manufacturer certifies using test fuel with a sulfur
content greater than 0.050 wei ght percent, EPA shall not use em ssion
data collected using test fuel with a sulfur content greater than 0.050
wei ght percent to determine conpliance with the Tier 1 PM standards,
unl ess EPA adjusts the PM neasurenent using the equation specified in
paragraph (d)(2) of this section.

26. The new y designated Sec. 89.120 is anmended by revising
paragraph (c) and addi ng paragraph (e) to read as foll ows:

Sec. 89.120 Conpliance with em ssion standards.

* * % *x *

(c) For each nonroad engine famly, except Tier 1 engine fanilies
with rated power at or above 37 kWthat do not enploy aftertreatnment, a
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deterioration rfactor nmust be determned and appl I ed.

(1) The applicabl e exhaust em ssion standards (or fam |y em ssion
limts, as appropriate) for nonroad conpression-ignition engines apply
to the em ssions of engines for their useful life.

(2) [Reserved]

(3)(i) This paragraph (c)(3) describes the procedure for
det erm ni ng conpliance of an engine with enission standards (or famly
em ssion limts, as appropriate), based on deterioration factors
suppl i ed by the manufacturer. The NVHC + NOy deterioration
factors shall be established based on the sumof the pollutants, except
as provided in paragraph (c)(3)(iv) of this section. Wen establishing
deterioration factors for NVHC + NOy, a negative
deterioration (emnssions decrease fromthe official em ssions test
result) for one pollutant nmay not offset deterioration of the other
pol | ut ant .

(i) Separate enission deterioration factors, determi ned by the
manuf acturer according to the requirements of Sec. 89.118, shall be
provided in the certification application for each engi ne-system
conbi nation. Separate deterioration factors shall be established for
each regul ated pol | utant, except that a conbi ned NVHC + NOy
deterioration factor shall be established for conpression-ignition
nonroad engines not utilizing aftertreatnment technol ogy. For snoke
testing, separate deterioration factors shall also be established for
the accel eration node (designated as ~“A''), the lugging node
(designated as ~"B '), and peak opacity (designated as "C').

(iii) Conpression-ignition nonroad engines not utilizing
aftertreatment technology (e.g., particulate traps). For CO NWVHC +
NOy, and particulate, the official exhaust em ssion results
for each enission data engine at the selected test point shall be
adj usted by addition of the appropriate deterioration factor. However,
if the deterioration factor supplied by the nmanufacturer is
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| ess than zero, it shall be zero for the purposes of this paragraph
(e)(3)(iii).

(1v) Conpression-ignition nonroad engines utilizing aftertreatnment
technology (e.g., particulate traps). For CO NVHC + NO,
and particulate, the official exhaust emi ssion results for each
em ssion data engine at the selected test point shall be adjusted by
mul tiplication by the appropriate deterioration factor. Separate NVHC
and NOy deterioration factors shall be applied to the
results for these pollutants prior to conbining the results. If the
deterioration factor supplied by the manufacturer is |less than one, it
shal|l be one for the purposes of this paragraph (c)(3)(iv).

(v) For acceleration smoke (" A'), lugging smoke (°"B'"), and peak
opacity (""C"'), the official exhaust enission results for each
em ssion data engine at the selected test point shall be adjusted by
the addition of the appropriate deterioration factor. However if the
deterioration supplied by the manufacturer is |less than zero, it shall
be zero for the purposes of this paragraph (c)(3)(v).

(vi) The em ssion values to conpare with the standards (or famly
emission limts, as appropriate) shall be the adjusted em ssion val ues
of paragraphs (c¢)(3)(iti) through (v) of this section, rounded to the
sane nunber of significant figures as contained in the applicable
standard in accordance with ASTM E29-93a, for each enission data
engi ne. This procedure has been incorporated by reference at Sec. 89.6.

(4) Every test engine of an engine fanmily nust conply with all
applicabl e standards (or famly emssion [imts, as appropriate), as
determ ned in paragraph (c)(3)(vi) of this secti on, before any engi ne
inthat famly will be certified.

(e) For the purposes of setting an NMHC + NOy
certification level or FEL, one of the follow ng options shall be used
for the determination of NWVHC for an engine famly. The manufacturer
nmust decl are which option is used in its application for certification
of that engine famly.

(1) The manufacturer may assune that up to two percent of the
neasured THC is nethane (NVHC = 0.98 x THC).
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(2) Ihe nmanufacturer nmay nmeasure NVHC em sSlons using a nethod
approved by the Administrator prior to the start of testing. This
option allows the determination of NVHC enmi ssions by subtracting
measur ed et hane eni ssions from neasured THC emni ssions.

27. The newy designhated Sec. 89.124 is anended by addi ng paragraph
(a)(3) to read as foll ows:

Sec. 89.124 Record retention, maintenance, and subm ssi on.

EE

a
(3) Information required to be kept by the manufacturer in
Sec. 89.118(e)(3) for alternatives to service accunulation and testing
for the determination of a deterioration factor.
* * % *x *
28. The new y designated Sec. 89.125 is amended by revising
paragraph (b) to read as foll ows:

Sec. 89.125 Production engines, annual report.

* * * *x %

(b) The manufacturer nust annually, within 30 days after the end of
the nodel year, notify the Administrator of the nunmber of engines
produced by engine famly, by gross power, by displacenent, by fuel
system and, for engines produced under the provision of
Sec. 89.102(g), by engine nodel and purchaser (or shipping destination
for engines used by the engine manufacturer), or by other categories as
the Adm nistrator nay require.

29. The newly designated Sec. 89.126 is amended by revising
paragraph (c) to read as follows:

Sec. 89.126 Denial, revocation of certificate of confornmity.

* k ok Kk *

(c) If a manufacturer knowingly commts an infraction specified in
paragraph (b)(1) or (b)(4) of this section, know ngly commts any other
fraudul ent act which results in the issuance of a certificate of
conformty, or fails to conmply with the conditions specified in
Sec. 89.203(d), Sec. 89.206(c), Sec. 89.209(c) or Sec. 89.210(g), the
Admi ni strator may deem such certificate void ab initio.

* * % *x *

30. A new Sec. 89.130 is added to subpart B to read as foll ows:

Sec. 89.130 Rebuild practices.

(a) The provisions of this section are applicable to engines
subj ect to the standards prescribed in Sec. 89.112 and are applicable
to the process of engine rebuilding (or rebuilding a portion of an
engi ne or engine systen). This section does not apply to Tier 1 engines
rated at or above 37 kW The process of engine rebuilding generally
i ncl udes di sassenbly, replacenment of multiple parts due to wear, and
reassenbly, and al so may include the renoval of the engine fromthe
vehicl e and other acts associated with rebuil ding an engine.

(b) Wen rebuilding an engi ne, portions of an engine, or an engine
system there must be a reasonabl e technical basis for know ng that the
resultant engine is equivalent, froman emi ssions standpoint, to a
certified configuration (i.e., tolerances, calibrations,
specifications), and the nodel year(s) of the resulting engine
configuration nust be identified. A reasonable basis would exist if:

(1) Parts installed, whether the parts are new, used, or rebuilt,
are such that a person famliar with the design and function of notor
vehi cl e engi nes woul d reasonably believe that the parts performthe
same function with respect to enmission control as the original parts;
and

(2) Any paraneter adjustnent or design el enent change is made only:

(i) In accordance with the original engine manufacturer's
instructions; or
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(1) Vnere data or other reasonable technical basis exists that
such parameter adjustment or design el ement change, when perforned on
the engine or simlar engines, is not expected to adversely affect in-
use eni ssions.

(c) Wien an engine is being rebuilt and remains installed or is
reinstalled in the sane equipnent, it nust be rebuilt to a
configuration of the same or |later nodel year as the original engine.
When an engine is being replaced, the replacenent engi ne nmust be an
engine of (or rebuilt to) a certified configuration that is equivalent,
froman em ssions standpoint, to the engine being repl aced.

(d) At time of rebuild, enmission-related codes or signals fromon-
board nonitoring systens may not be erased or reset w thout diagnosing
and respondi ng appropriately to the diagnostic codes, regardl ess of
whet her the systens are installed to satisfy requirenents in
Sec. 89.109 or for other reasons and regardl ess of formor interface.
Di agnostic systens must be free of all such codes when the rebuilt
engine is returned to service. Such signals may not be rendered
i noperative during the rebuil ding process.

(e) When conducting a rebuild w thout renoving the engine fromthe
equi pnent, or during the installation of a rebuilt engine, all critical
em ssion-rel ated conponents listed in 40 CFR part 86, subpart B, not
ot herwi se addressed by paragraphs (b) through (d) of this section nust
be checked and cl eaned, adjusted, repaired, or replaced as necessary,
foll owi ng nanufacturer recomended practices.

(f) Records shall be kept by parties conducting activities included
in paragraphs (b) through (e) of this section. The records shall
i ncl ude at
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m ni mum t he hours of operation at tinme of rebuild, a listing of work
perforned on the engine, and em ssion-related control conmponents
including a listing of parts and conponents used, engine paraneter

adj ustnents, em ssion-related codes or signals responded to and reset,
and work performed under paragraph (e) of this section.

(1) Parties may keep records in whatever format or systemthey
choose as long as the records are understandable to an EPA enforcenent
officer or can be otherw se provided to an EPA enforcenent officer in
an under st andabl e format when request ed.

(2) Parties are not required to keep records of information that is
not reasonably avail abl e through normal business practices including
information on activities not conducted by thensel ves or information
that they cannot reasonably access.

(3) Parties may keep records of their rebuilding practices for an
engine famly rather than on each individual engine rebuilt in cases
where those rebuild practices are followed routinely.

(4) Records nust be kept for a mninmmof two years after the
engine is rebuilt.

Subpart C--[ Anended]

31. The newly designated Sec. 89.203 is revised to read as foll ows:

Sec. 89.203 Ceneral provisions.

(a) The averagi ng, banking, and trading programs for
NOy, NWVHC+NOy, and PM enissions fromeligible
nonroad engi nes are described in this subpart. Participation in these
prograns is voluntary.

(b) Requirenents for Tier 1 engines rated at or above 37 kW (1) A
nonroad engine famly is eligible to participate in the averaging,
banki ng, and tradi ng programfor NOy enissions and the
banki ng and tradi ng programfor PMemssions if it is subject to
regul ati on under subpart B of this part with certain exceptions
specified in paragraph (b)(2) of this section. No averagi ng, banking,
and trading programis available for nmeeting the Tier 1 HC, CO or
snoke em ssion standards specified in subpart B of this part. No
averaging programis available for meeting the Tier 1 PM eni ssion
standards specified in subpart B of this part.
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(2) Nonroad engines may not participate In the averagl ng, banking,
and trading prograns if they are exported or are sold as Bl ue Sky
Series engines as described in Sec. 89.112(f). Nonroad engi nes
certified on a special test procedure under Sec. 89.114(a), may not
participate in the averaging, banking and tradi ng progranms unl ess the
manuf acturer has requested that the engines be included in the
aver agi ng, banking, and trading prograns at the tine the request for
the special test procedure is nade and has been granted approval by the
Administrator for inclusion in the averagi ng, banking, and trading
prograns.

(3) A manufacturer may certify one or nore nonroad engine famlies
at NOg famly em ssion limts (FELs) above or below the Tier
1 NOy em ssion standard, provided the summation of the
manuf acturer's projected bal ance of all NOy credit
transactions in a given nodel year is greater than or equal to zero, as
det erm ned under Sec. 89.207(a). A manufacturer nmy certify one or nore
nonroad engine famlies at PM FELs bel ow the Tier 2 PM em ssion
standard that will be applicable to those engine famlies.

(i) FELs for NOy may not exceed the Tier 1 upper limt
specified in Sec. 89.112(d).

(ii) An engine famly certified to an FEL is subject to all
provi sions specified in this part, except that the applicable FEL
repl aces the emi ssion standard for the famly participating in the
averagi ng, banking, and trading program

(iii) A manufacturer of an engine family with a NOg FEL
exceeding the Tier 1 NOk em ssion standard nust obtain
NOy enission credits sufficient to address the associated
credit shortfall via averaging, banking, or trading.

(iv) An engine famly with a NO¢ FEL bel ow the
applicable Tier 1 standard may generate em ssion credits for averaging,
banki ng, trading, or a conbination thereof. An engine famly with a PM
FEL below the Tier 2 standard that will be applicable to that engine
fam |y may generate enmission credits for banking, trading, or a
conbi nati on thereof. Emission credits may not be used to of fset an
engine famly's emi ssions that exceed its applicable FEL. Credits nay
not be used to renedy nonconformty determ ned by a Sel ective
Enforcenent Audit (SEA) or by recall (in-use) testing. However, in the
case of an SEA failure, credits may be used to all ow subsequent
production of engines for the famly in question if the manufacturer
elects to recertify to a higher FEL.

(4) NOg credits generated in a given nodel year may be
used to address credit shortfalls with other engines during that nodel
year or in any subsequent nodel year except as noted under paragraph
(b)(5)(ii) of this section. PMcredits nay be used to address credit
shortfalls with Tier 2 and |l ater engines greater than or equal to 37 kW
and Tier 1 and later engines |less than 37 kWand greater than or equal
to 19 kW Credits generated in one nodel year may not be used for prior
nodel years.

(5) The following provisions apply to the use of Tier 1
NOy credits for showi ng conpliance with the Tier 2 or Tier 3
NVHC+NOy st andar ds.

(i) A manufacturer may use NOy credits from engines
subject to the Tier 1 NOg standard to address
NVHC+NOy credit shortfalls with engines in the sane
averagi ng set subject to Tier 1 NVHC+NOx or Tier 2
NVHC+NOy eni ssi on st andar ds.

(ii) A manufacturer may not use NOy credits from engi nes
subject to the Tier 1 standards to address NVHC+NOy credit
shortfalls with engines subject to the Tier 3 NVHC+NOy
em ssi on standards.

(c) Requirenments for Tier 2 and |ater engines rated at or above 37
kWand Tier 1 and | ater engines rated under 37 kW

(1) A nonroad engine family is eligible to participate in the
averagi ng, banking, and trading prograns for NVHC+NOy
em ssions and PMenissions if it is subject to regulation under subpart
B of this part with certain exceptions specified in paragraph (c)(2) of
this section. No averagi ng, banking, and trading programis avail able
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Tor meeting the CO or snpbke em sSlon standards specitied In subpart B
of this part.

(2) Nonroad engines may not participate in the averagi ng, banking,
and trading prograns if they are exported or are sold as Bl ue Sky
Series engines as described in Sec. 89.112(f). Nonroad engi nes
certified on a special test procedure under Sec. 89.114(a), may not
participate in the averagi ng, banking and trading prograns unless the
manuf acturer has requested that the engines be included in the
aver agi ng, banking, and trading prograns at the tine the request for
the special test procedure is nade and has been granted approval by the
Administrator for inclusion in the averagi ng, banking, and trading
progr ans.

(3)(i) A manufacturer may certify one or nore nonroad engi ne
fanm lies at FELs above or bel ow the applicabl e NVHC+NOy
em ssion standard and PM em ssion standard, provided the sunmati on of
the manufacturer's projected bal ance of all NVHC+NOy credit
transacti ons and the summati on of the manufacturer's projected bal ance
of all PMcredit transactions in a given nodel year in a given
averaging set is greater than or equal to zero, as determ ned under
Sec. 89.207(b).

(A) FELs for NMHC+NOy and FELs for PM may not exceed the
upper limts specified in Sec. 89.112(d).
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(B) An engine famly certified to an FEL is subject to all
provisions specified in this part, except that the applicable FEL
repl aces the em ssion standard for the famly participating in the
averagi ng, banking, and trading program

(O A manufacturer of an engine famly with an FEL exceedi ng the
appl i cabl e emi ssion standard must obtain emi ssion credits sufficient to
address the associated credit shortfall via averaging, banking, or
trading, within the restrictions described in Sec. 89.204(c) and
Sec. 89.206(b)(4).

(D) An engine family with an FEL bel ow the applicable standard may
generate emission credits for averagi ng, banking, trading, or a
conbi nation thereof. Emission credits may not be used to offset an
engine famly's emissions that exceed its applicable FEL. Credits nay
not be used to renedy nonconformty determ ned by a Selective
Enforcenent Audit (SEA) or by recall (in-use) testing. However, in the
case of an SEA failure, credits may be used to all ow subsequent
production of engines for the famly in question if the manufacturer
elects to recertify to a higher FEL.

(ii1)(A) In lieu of generating credits under paragraph (c)(3)(i) of
this section, a manufacturer nmay certify one or nore nonroad engi ne
fam lies rated under 37 kWat famly emssion linmts (FELs) above or
bel ow t he applicabl e NVHC+NOy eni ssi on standard and PM
em ssion standard. The sunmati on of the nanufacturer's projected
bal ance of all NVHC+NOy credit transactions and the
sunmati on of the manufacturer's projected bal ance of all PMcredit
transactions in a given nodel year, as determ ned under Sec. 89.207(b),
are each allowed to be | ess than zero. Separate cal cul ations shall be
required for the following two categories of engines: engines rated
under 19 kWand engi nes rated at or above 19 kWand under 37 kW

(B) For each cal endar year a negative credit bal ance exists as of
Decenmber 31, a penalty equal to ten percent of the negative credit
bal ance as of Decenber 31 of the cal endar year shall be added to the
negative credit balance. The resulting negative credit bal ance shall be
carried into the next cal endar year.

(© For engines rated under 19 kW a manufacturer will be allowed
to carry over a negative credit balance until Decenber 31, 2003. For
engines rated at or above 19 kWand under 37 kW a manufacturer wll be

allowed to carry over a negative credit bal ance until Decenber 31,
2002. As of these dates, the sunmation of the manufacturer's projected
bal ance of all NWHC+NOy credit transactions and the
sunmation of the manufacturer's projected bal ance of all PMcredit
transacti ons must each be greater than or equal to zero.

(D FELs for NWHC+NOy and FELs for PM may not exceed the
upper limts specified in Sec. 89.112(d).
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(E) An engine famly certitied to an FEL I's subject to all
provisions specified in this part, except that the applicable
NVMHC+NOy FEL or PM FEL repl aces the NVHC+NOg
em ssion standard or PM enission standard for the fanmly participating
in the averagi ng and banki ng program

(F) A manufacturer of an engine famly with an FEL exceedi ng the
appl i cabl e em ssion standard nmust obtain emission credits sufficient to
address the associated credit shortfall via averaging or banking. The
exchange of emission credits generated under this programw th other
nonroad engi ne manufacturers in trading is not allowed.

(G An engine famly with an FEL bel ow the applicable standard may
generate enission credits for averagi ng, banking, or a conbination
thereof. Emission credits may not be used to offset an engine famly's
em ssions that exceed its applicable FEL. Credits nay not be used to
remedy nonconformity determned by a Sel ective Enforcement Audit (SEA)
or by recall (in-use) testing. However, in the case of an SEA failure,
credits may be used to all ow subsequent production of engines for the
famly in question if the manufacturer elects to recertify to a higher
FEL.

(4) (i) Except as noted in paragraphs (c)(4)(ii), (c)(4)(iii), and
(c)(4)(iv) of this section, credits generated in a given nodel year nay
be used during that nodel year or used in any subsequent nodel year.
Except as all owed under paragraph (c)(3)(ii) of this section, credits
generated in one nodel year may not be used for prior nodel years.

(ii) Credits generated from engines rated under 19 kWprior to the
i npl ement ation date of the applicable Tier 2 standards, shall expire on
Decenber 31, 2007.

(iii) Credits generated from engi nes rated under 19 kWunder the
provi sions of paragraph (c)(3)(ii) shall expire on Decenmber 31, 2003.

(iv) Credits generated fromengines rated at or above 19 kW and
under 37 kWunder the provisions of paragraph (c)(3)(ii) of this
section shall expire on Decenber 31, 2002.

(5) Except as provided in paragraph (b)(3) of this section, engine
fam |ies may not generate credits for one pollutant while also using
credits for another pollutant in the sane nodel year.

(d) Manufacturers must denpnstrate conpliance under the averaging,
banki ng, and trading prograns for a particular nodel year within 270
days of the end of the npdel year. Except as allowed under paragraph
(c)(3)(ii) of this section, manufacturers that have certified engine
famlies to FELs above the applicable en ssion standards and do not
have sufficient em ssion credits to offset the difference between the
em ssion standards and the FEL for such engine fanmlies will be in
violation of the conditions of the certificate of conformty for such
engine famlies. The certificates of conformty nay be voided ab initio
under Sec. 89.126(c) for those engine fanilies.

32. The newly designated Sec. 89.204 is revised to read as foll ows:

Sec. 89.204 Averaging.

(a) Requirenents for Tier 1 engines rated at or above 37 kW A
manuf acturer may use averaging to offset an emi ssion exceedance of a
nonroad engine fam |y caused by a NOy FEL above the
appl i cabl e enmission standard. NOy credits used in averaging
may be obtained fromcredits generated by another engine fanmly in the
same nodel year, credits banked in a previous nodel year, or credits
obt ai ned through trading.

(b) Requirements for Tier 2 and | ater engines rated at or above 37
kWand Tier 1 and | ater engines rated under 37 kW A manufacturer may
use averaging to offset an emni ssion exceedance of a nonroad engine
fam |y caused by an NVMHC+NOy FEL or a PM FEL above the
appl i cabl e em ssion standard. Credits used in averagi ng may be obtai ned
fromcredits generated by another engine famly in the sane nodel year,
credits banked in previous nodel years that have not expired, or
credits obtained through trading. The use of credits shall be within
the restrictions described in paragraph (c) of this section,

Sec. 89.206(b)(4) and Sec. 89.203(b)(5)(ii)-.

(c) Averaging sets for enmission credits. The averagi ng and tradi ng

of NOy emi ssion credits, NVHC + NOy emi ssion
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credits, and PM emssions credits wil only be allowed between engine
fam lies in the same averaging set. The averaging sets for the
averagi ng and trading of NOx emission credits, NVHC +
NOy eni ssion credits, and PM enission credits for nonroad
engi nes are defined as follows:

(1) Eligible engines rated at or above 19 kW other than narine
di esel engines, constitute an averaging set.

(2) Eligible engines rated under 19 kW other than marine diesel
engi nes, constitute an averagi ng set.

[[ Page 57008] ]

(3) Marine diesel engines rated at or above 19 kWconstitute an
averaging set. Emission credits generated from marine di esel engines
rated at or above 19 kWnay be used to address credit shortfalls for
eligible engines rated at or above 19 kWother than marine diesel
engi nes.

(4) Marine diesel engines rated under 19 kWconstitute an averagi ng
set. Emi ssion credits generated from marine di esel engines rated under
19 kWnray be used to address credit shortfalls for eligible engines
rated under 19 kWother than marine di esel engines.

33. The newly designated Sec. 89.205 is revised to read as foll ows:

Sec. 89.205 Banking.

(a) Requirenments for Tier 1 engines rated at or above 37 kW (1) A
manuf acturer of a nonroad engine famly with a NO¢ FEL bel ow
the applicable standard for a given nodel year may bank credits in that
nodel year for use in averaging and trading in any subsequent nodel
year.
(2) A manufacturer of a nonroad engine fanmly may bank
NOy credits up to one cal endar year prior to the effective
date of mandatory certification. Such engines nust neet the
requi renents of subparts A, B, DL E, F, G H |, J, and K of this part.
(3)(i) A manufacturer of a nonroad engine famly may bank PM
credits fromTier 1 engines under the provisions specified in
Sec. 89.207(b) for use in averaging and trading in the Tier 2 or later

timeframne.
(ii) Such engine famlies are subject to all provisions specified
in subparts A, B, DO E, F, G H I, J, and K of this part, except that

the applicable PM FEL repl aces the PMenission standard for the famly
participating in the banking and tradi ng program

(b) Requirenments for Tier 2 and |ater engines rated at or above 37
kWand Tier 1 and | ater engines rated under 37 kW (1) A manufacturer
of a nonroad engine famly with an NVHC + NOy FEL or a PM
FEL bel ow the applicable standard for a given nodel year may bank
credits in that nodel year for use in averaging and trading in any
foll ow ng nodel year.

(2) For engine rated under 37 kW a manufacturer of a nonroad
engine famly may bank credits prior to the effective date of mandatory
certification. Such engines nust neet the requirenents of subparts A
B, Db EL F, G H 1, J, and Kof this part.

(c) A manufacturer may bank actual credits only after the end of
the nodel year and after EPA has reviewed the manufacturer's end-of -
year reports. During the nodel year and before submittal of the end-of-
year report, credits originally designated in the certification process
for banking will be considered reserved and may be redesignated for
trading or averaging in the end-of-year report and final report.

(d) Credits declared for banking fromthe previous nodel year that
have not been reviewed by EPA may be used in averaging or trading
transacti ons. However, such credits may be revoked at a later tine
followi ng EPA revi ew of the end-of-year report or any subsequent audit
actions.

34. The newl y designated Sec. 89.206 is revised to read as foll ows:

Sec. 89.206 Trading.
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(a) Requirenments tor lier 1 engines rated at or above 3/ KW (1) A
nonroad engi ne manufacturer may exchange emi ssion credits with other
nonroad engi ne manufacturers wthin the sane averaging set in trading.

(2) Credits for trading can be obtained fromcredits banked in a
previ ous nodel year or credits generated during the nodel year of the
tradi ng transaction.

(3) Traded credits can be used for averagi ng, banking, or further
trading transactions within the restrictions described in
Sec. 89.204(c).

(b) Requirenents for Tier 2 and | ater engines rated at or above 37
kWand Tier 1 and | ater engines rated under 37 kW (1) A nonroad engine
manuf act urer may exchange emission credits with other nonroad engine
manuf acturers wi thin the same averagi ng set in trading.

(2) Credits for trading can be obtained fromcredits banked in
previous nodel years that have not expired or credits generated during
the nodel year of the trading transaction.

(3) Traded credits can be used for averaging, banking, or further
trading transactions within the restrictions described in
Sec. 89.204(c) and paragraph (b)(4) of this section.

(4) Emission credits generated fromengines rated at or above 19 kW
utilizing indirect fuel injection may not be traded to other
manuf act urers.

(c) In the event of a negative credit balance resulting froma
transaction, both the buyer and the seller are liable, except in cases
deened involving fraud. Certificates of all engine fanilies
participating in a negative trade nay be voided ab initio under
Sec. 89.126(c).

35. The newly designated Sec. 89.207 is revised to read as foll ows:

Sec. 89.207 Credit calculation.

(a) Requirements for calculating NOg credits fromTier 1
engi nes rated at or above 37 kW (1) For each participating engine
famly, em ssion credits (positive or negative) are to be cal cul ated
according to one of the follow ng equations and rounded, in accordance
with ASTM E29-93a, to the nearest one-hundredth of a negagram (M).
This ASTM procedure has been incorporated by reference (see Sec. 89.6).
Consi stent units are to be used throughout the equation.

(i) For determining credit availability fromall engine famlies
generating credits: Emssion credits = (Std-FEL) x (Volune) x
(AvgPR) x (UL) x (Adjustnment) x (10<SUP>-6</SUP>)

(i1) For determining credit usage for all engine famlies requiring
credits to offset em ssions in excess of the standard:

Em ssion credits = (Std-FEL) x (Volume) x (AvgPR) x (UL) x
(10<SUP>- 6</ SUP>)

Wher e:

Std = the applicable Tier 1 NOk nonroad engi ne em ssion

standard, in grams per kilowatt-hour.

FEL = the NOy family emission limit for the engine famly

in grams per kilowatt-hour.

Vol une = the nunmber of nonroad engines eligible to participate in

t he averagi ng, banking, and tradi ng programw thin the given engine
fam |y during the nodel year. Engines sold to equi pment or vehicle
manuf acturers under the provisions of Sec. 89.102(g) shall not be
included in this nunmber. Quarterly production projections are used
for initial certification. Actual applicable production/sales volune
is used for end-of-year conpliance determ nation.

AvgPR = the average power rating of all of the configurations within
an engine famly, calculated on a sal es-weighted basis, in

kil owatts.

UL = the useful life for the engine famly, in hours.

Adj ustnment = a one-tine adjustnent, as specified in paragraph (a)(2)
of this section, to be applied to Tier 1 NOi credits to

be banked or traded for determ ning conpliance with the Tier 1

NOy standards or Tier 2 NO@NVHC standards

specified in subpart B of this part. Banked credits traded in a
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subsequent npdel year w il not be subject to an additional
adj ustnent. Banked credits used in a subsequent nodel year's
averagi ng programw | | not have the adjustment restored.

(2) If an engine famly is certified to a NO¢ FEL of 8.0
o/ kWhr or less, an Adjustment value of 1.0 shall be used in the credit
generation cal cul ati on described in paragraph (a)(1)(i) of this
section. If an engine famly is certified to a NOy FEL above
8.0 g/kWhr, an Adjustnent value of 0.65 shall be used in the credit
generation cal cul ati on described in paragraph (a)(1)(i) of this
section. If the credits are to be used by the credit-generating
manuf acturer for averagi ng purposes in the sane nodel year in which
they are generated, an Adjustnent value of 1.0 shall be used for all
engi nes regardl ess of the |evel of

[[ Page 57009]]

the NOx FEL. If the credits are to be banked by the credit-
generating manufacturer and used in a subsequent nodel year for another
Tier 1 engine famly, an Adjustnment value of 1.0 shall be used for all
engi nes regardl ess of the level of the NOx FEL.

(b) Requirenments for calculating NVHC + NOy Credits from
Tier 2 and later engines rated at or above 37 kWand Tier 1 and later
engi nes rated under 37 kWand PMcredits fromall engines. (1) For each
participating engine famly, NO¢ + NVHC emi ssion credits and
PM em ssion credits (positive or negative) are to be cal cul at ed
according to one of the follow ng equations and rounded, in accordance
with ASTM E29-93a, to the nearest one-hundredth of a megagram (M) .
Thi s procedure has been incorporated by reference (see Sec. 89.6).
Consi stent units are to be used throughout the equation.

(i) For determning credit availability fromall engine famlies
generating credits:
Emi ssion credits = (Std-FEL) x (Volume) x (AvgPR) x (UL) x
(10<SUP>- 6</ SUP>)

(ii) For determining credit usage for all engine famlies requiring
credits to offset em ssions in excess of the standard:
Em ssion credits = (Std-FEL) x (Volume) x (AvgPR) x (UL) x
(10<SUP>- 6</ SUP>)

Wher e:

Std = the current and applicabl e nonroad engi ne em ssion standard, in
grams per kilowatt-hour, except for PM cal cul ations where it is the
appl i cabl e nonroad engine Tier 2 PM em ssion standard, and except for
engi nes rated under 19 kWwhere it is the applicable nonroad engi ne
Tier 2 em ssion standard, in grans per kilowatt-hour. (Engines rated
under 19 kWoparticipating in the averagi ng and banki ng program

provi sions of Sec. 89.203(c)(3)(ii) shall use the Tier 1 standard for
credit calculations.)

FEL = the famly enmission limt for the engine famly in grans per

ki | owat t - hour .

Vol une = the number of nonroad engines eligible to participate in the
averagi ng, banking, and trading programw thin the given engine fanily
during the nodel year. Engines sold to equi pnment or vehicle

manuf acturers under the provisions of Sec. 89.102(g) shall not be
included in this nunmber. Quarterly production projections are used for
initial certification. Actual applicable production/sales volune is
used for end-of-year conpliance determ nation.

AvgPR = the average power rating of all of the configurations within an
engine famly, calculated on a sal es-weighted basis, in kilowatts.

UL = the useful life for the given engine famly, in hours.

36. The newl y designated Sec. 89.208 is revised to read as foll ows:

Sec. 89.208 Labeling.

For all nonroad engines included in the averagi ng, banking, and
trading prograns, the famly emssion linmts to which the engine is
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certitied nust be 1 ncluded on the label required In Sec. 8Y.110.
37. The newly designated Sec. 89.209 is amended by revising
paragraph (a) to read as follows:

Sec. 89.209 Certification.

(a) In the application for certification a manufacturer nust:

(1) Declare its intent to include specific engine famlies in the
aver agi ng, banking, and tradi ng prograns.

(2) Submit a statement that the engines for which certification is
requested will not, to the best of the manufacturer's belief, cause the
manuf acturer to have a negative credit bal ance when all credits are
cal cul ated for all the manufacturer's engine famlies participating in
the averagi ng, banking, and tradi ng prograns, except as allowed under
Sec. 89.203(c)(3)(ii).

(3) Declare the applicable FELs for each engine famly
participating in averagi ng, banking, and trading.

(i) The FELs nust be to the sanme nunber of significant digits as
the em ssion standard for the applicable pollutant.

(ii) In no case may the FEL exceed the upper limts prescribed in
Sec. 89.112(d).

(4) Indicate the projected nunber of credits generated/ needed for
this famly; the projected applicable production/sales volume, by
quarter; and the values required to calculate credits as given in
Sec. 89.207.

(5) Submit calculations in accordance with Sec. 89.207 of projected
em ssion credits (positive or negative) based on quarterly production
projections for each participating famly.

(6)(i) If the engine famly is projected to have negative eni ssion
credits, state specifically the source (manufacturer/engine famly or
reserved) of the credits necessary to offset the credit deficit
according to quarterly projected production, or, if the engine fanmly
is to be included in the provisions of Sec. 89.203(c)(3)(ii), state
that the engine fanmily will be subject to those provisions.

(ii) If the engine famly is projected to generate credits, state
specifically (manufacturer/engine famly or reserved) where t he
quarterly projected credits wll be applied.

38. The new y designated Sec. 89.210 is anmended by revising
par agraphs (b) and (c) to read as foll ows:

Sec. 89.210 Maintenance of records.

* * % *x %

(b) The manufacturer of any nonroad engine famly that is certified
under the averaging, banking, and tradi ng prograns nust establish,
mai ntain, and retain the foll ow ng adequately organized and i ndexed
records for each such fanily:
EPA engine fanily;
Famly emission limts (FEL);
Power rating for each configuration tested;
Proj ected applicabl e production/sales volune for the nodel
year; and
(5) Actual applicable production/sales volune for the nodel year.
(c) Any manufacturer producing an engine famly participating in
trading reserved credits nust maintain the follow ng records on a
quarterly basis for each engine fanmly in the trading program
(1) The engine famly;
(2) The actual quarterly and curul ati ve applicabl e production/sal es

A~~~
A WN P
o —

(3) The values required to calculate credits as given in
Sec. 89.207;
(4) The resulting type and nunber of credits generated/required;
(5) How and where credit surpluses are dispersed; and
(6) How and t hrough what neans credit deficits are net.

39. The new y designated Sec. 89.211 is anended by revising
paragraphs (a) and (c) to read as foll ows:
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Sec. 89.211 End-of-year and final reports.

(a) End-of-year and final reports nust indicate the engine fanmily,
the actual applicable production/sales volume, the values required to
calculate credits as given in Sec. 89.207, and the nunber of credits
gener at ed/ required. Manufacturers must al so submit how and where credit
surpl uses were dispersed (or are to be banked) and/or how and through
what neans credit deficits were met. Copies of contracts related to
credit trading nust be included or supplied by the broker, if
applicable. The report shall include a calculation of credit bal ances
to show that the sunmation of the manufacturer's use of credits results
in a credit balance equal to or greater than zero, except as all owed
under Sec. 89.203(c)(3)(ii). Manufacturers participating under the
program
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described in Sec. 89.203(c)(3)(ii) shall include the NVHC +
NOy credit balance and the PMcredit bal ance as of Decenber
31 of that cal endar year.

* * *x *x %

(c)(1) End-of-year reports nmust be subnmitted within 90 days of the
end of the nodel year to: Director, Engine Prograns and Conpliance
Di vision (6405-J), U S. Environmental Protection Agency, 401 M Street
S. W, Washi ngton, DC 20460.

(2) Final reports must be submitted within 270 days of the end of
the nodel year to: Director, Engine Programs and Conpliance Division
(6405-J), U.S. Environnental Protection Agency, 401 M Street S. W,
Washi ngt on, DC 20460.

*

* * K* %

40. The newl y designated Sec. 89.212 is revised to read as foll ows:

Sec. 89.212 Notice of opportunity for hearing.

Any voiding of the certificate under Secs. 89.203(d), 89.206(c),
89.209(c) or 89.210(g) will be nade only after the manufacturer
concerned has been offered an opportunity for a hearing conducted in
accordance with Secs. 89.512 and 89.513 and, if a manufacturer requests
such a hearing, will be nmade only after an initial decision by the
Presiding O ficer.

Subpart D--[ Anended]

41. The new y designated Sec. 89.302 is revised to read as foll ows:

Sec. 89.302 Definitions.

The definitions in subpart A of this part apply to this subpart.
For terns not defined in this part, the definitions in 40 CFR part 86,
subparts A, D, |, and N, apply to this subpart.

42. The new y designated Sec. 89.304 is amended by revising
paragraph (c) to read as follows:

Sec. 89.304 Equipnent required for gaseous emi ssions; overview.

* * * *x %

(c) Analyzers used are a non-dispersive infrared (NDI R) absorption
type for carbon nonoxi de and carbon dioxi de analysis; a heated flanme
ionization (HFID) type for hydrocarbon anal ysis; and a chem | um nescent
detector (CLD) or heated chem | um nescent detector (HCLD) for oxides of
nitrogen anal ysis. Sections 89.309 through 89.324 set forth a full
description of analyzer requirenents and specifications.

43. The new y designated Sec. 89.307 is anmended by revising
par agraphs (b)(7) and (b)(8) to read as follows:
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Sec. 89.307 Dynanoneter calibration.

* * Kk *x %
b) * k* %

(7) The neasured torque nust be within either 2 percent of point or
1 percent of the engine maxi numtorque of the calculated torque.

(8) If the neasured torque is not within the above requirenents,
adj ust or repair the system Repeat steps in paragraphs (b)(1) through
(b)(6) of this section with the adjusted or repaired system

44. The new y designated Sec. 89.308 is amended by revising
paragraph (b) to read as foll ows:

Sec. 89.308 Sanpling systemrequirenents for gaseous eni ssions.

* * % *x %

(b) If water is rembved by condensation, the sanple gas tenperature
shall be nonitored within the water trap or the sanpl e dewpoint shall
be nonitored downstream In either case, the indicated tenperature
shal | not exceed 7 deg.C.

45. The new y designated Sec. 89.309 is anended by renoving and
reserving paragraph (a)(3) and revising paragraphs (a)(4)(iii),
(a)(5)(i)(0O, and (a)(5)(1)(D) to read as foll ows:

Sec. 89.309 Analyzers required for gaseous eni ssions.

(a) * * %

(3) [Reserved]

(4) * * %

(iii) The FID oven nust be capabl e of maintaining tenmperature
within 5.5 deg. C of the set point.
* * * * *

Esg * * *

| * * *
(© For raw analysis, an ice bath or other cooling device |ocated

after the NO¢ converter (optional for dilute analysis).

(D) A chemilum nescent detector (CLD or HCLD).
* * % *x *

46. The new y designated Sec. 89.310 is anmended by revising
paragraphs (a)(1) and (c) to read as foll ows:

Sec. 89.310 Analyzer accuracy and specifications.

a) * * %

(1) Response tine. As necessary, neasure and account for the
response time of the anal yzer.
* * *x *x %

(c) Emission neasurenent accuracy--Bag sanpling. (1) Good
engi neering practice dictates that exhaust em ssion sanple analyzer
readi ngs bel ow 15 percent of full-scale chart deflection should
general ly not be used.

(2) Sone high resolution read-out systens, such as conputers, data
| oggers, and so forth, can provide sufficient accuracy and resol ution
bel ow 15 percent of full scale. Such systenms may be used provided that
addi tional calibrations of at |east 4 non-zero nomnally equally spaced
poi nts, using good engi neering judgenent, below 15 percent of full
scale are made to ensure the accuracy of the calibration curves. If a
gas divider is used, the gas divider nust conformto the accuracy
requirenments specified in Sec. 89.312(c). The procedure in paragraph
(c)(3) of this section may be used for calibration bel ow 15 percent of
full scale.

(3) The followi ng procedure shall be foll owed:

(i) Span the analyzer using a calibration gas neeting the accuracy
requirenents of Sec. 89.312(c), within the operating range of the
anal yzer, and at |east 90% of full scale.

(ii) CGenerate a calibration over the full concentration range at a

http://www.epa.gov/fedrgstr/EPA-AIR/1998/October/Day-23/a24836.htm (75 of 99)5/15/2008 10:51:48 AM



Control of Emissions of Air Pollution From Nonroad Diesel Engines | Federal Register Environmental Documents | USEPA

m ninum of 6, approximately equally spaced, points (e.g. 1b, 30, 4b
60, 75, and 90 percent of the range of concentrations provided by the
gas divider). If a gas divider or blender is being used to calibrate
the anal yzer and the requirenents of paragraph (c)(2) of this section
are met, verify that a second calibration gas between 10 and 20 percent
of full scale can be named within 2 percent of its certified
concentration.

(iii) If a gas divider or blender is being used to calibrate the
anal yzer, input the value of a second calibration gas (a span gas nay
be used for the CO2 anal yzer) having a naned concentrati on between 10
and 20 percent of full scale. This gas shall be included on the
calibration curve. Continue adding calibration points by dividing this
gas until the requirenents of paragraph (c)(2) of this section are net

(iv) Fit a calibration curve per Sec. 89.319 through Sec. 89.322
for the full scale range of the analyzer using the calibration data
obtained with both calibrati on gases
* * % *x *

47. The new y designated Sec. 89.312 is anended by renoving and
reserving paragraph (b)(2), revising paragraphs (c)(2) (d), and (f)
and addi ng a new paragraph (g) to read as fol

Sec. 89.312 Analytical gases.

* * * *x %

(b)***

(2) [Reserved].

(c)***

(2) Mxtures of gases having the follow ng chenical conpositions
shal | be avail abl e:

(i) C<INF>3</INF>H<I NF>8</| NF> and purified synthetic air

(i1) C<INF>3</INF>H<I NF>8</| NF> and purified nitrogen (optional for
raw measur enents)

[[ Page 57011]]

(iii) CO and purified nitrogen

(iv) NOg and purified nitrogen (the ampunt of
NO<I NF>2</ I NF> contained in this calibration gas nmust not exceed 5
percent of the NO content);

(v) CO<I NF>2</INF> and purified nitrogen
* * % *x *

(d) Oxygen interference check gases shall contain propane with 350
ppnC <pl us- m nus>75 ppnC hydrocarbon. The three oxygen interference
gases shall contain 21% <pl us-m nus> 1% O<I NF>2</ | NF>, 10% <pl us- m nus>
1% O<I NF>2</ | NF>, and 5% <pl us- m nus> 1% O<| NF>2</ | NF>. The
concentration val ue shall be determned to calibration gas tol erances
by chronat ographic anal ysis of total hydrocarbons plus inpurities or by
dynani c bl ending. N trogen shall be the predom nant diluent with the
bal ance oxygen
* * *x *x %

(f) Hydrocarbon anal yzer burner air. The concentration of oxygen
for raw sanpling nust be within 1 nole percent of the oxygen
concentration of the burner air used in the |atest oxygen interference
check (%O<INF>2</INF>l). If the difference in oxygen concentration is
greater than 1 nole percent, then the oxygen interference nust be
checked and, if necessary, the anal yzer adjusted to neet the
%<1 NF>2</ | NF>l requirements. The burner air nust contain |less than 2
ppnmC hydr ocar bon.

(g) Gases for the nethane anal yzer shall be single blends of
net hane using air as the diluent.

48. The newly designated Sec. 89.314 is anended by revising
paragraphs (a) and (b) to read as foll ows:

Sec. 89.314 Pre-and post-test calibration of anal yzers.

* * % *x *

(a) The calibration is checked by using a zero gas and a span gas
whose nominal value is between 75 percent and 100 percent of full-
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scale, 1nclusive, of the measuring range.

(b) After the end of the final node, a zero gas and the sane span
gas will be used for rechecking. As an option, the zero and span nay be
rechecked at the end of each node or each test segment. The analysis
will be considered acceptable if the difference between the two
measuring results is less than 2 percent of full scale.

Sec. 89.316 [Anended]

49. The new y designated Sec. 89.316 is anended by renoving and
reserving paragraph (b).

50. The new y designated Sec. 89.317 is amended by revising
paragraphs (g), (h), and (k) to read as follows:

Sec. 89.317 NOy converter check.

* * * *x %

(g) Turn on the NOy generator O<INF>2</INF> (or air)
supply and adjust the OINF>2</INF> (or air) flowrate so that the NO
indi cated by the analyzer is about 10 percent |ess than indicated in
paragraph (f) of this section. Record the concentration of NOin this
NO+O<I NF>2</ | NF> mi xt ure.
(h) Switch the NOy generator to the generation node and
adj ust the generation rate so that the NO neasured on the analyzer is
20 percent of that measured in paragraph (f) of this section. There
must be at | east 10 percent unreacted NO at this point. Record the
concentration of residual NO
* * k* *x %
(k) Turn off the NOy generator O<I NF>2</|NF> (or air)
supply. The analyzer will now indicate the NOt in the
original NOin-N<INF>2</INF> mixture. This value should be no nore than
5 percent above the value indicated in paragraph (f) of this section.
51. The new y designated Sec. 89.318 is amended by revising
par agraphs (c)(2) heading, (c)(2)(i) and (c)(2)(iv) to read as foll ows:

Sec. 89.318 Analyzer interference checks.

* * *x *x *

c * * %

(2) NOy anal yzer water quench check. (i) This check
applies to wet neasurenents only. An NO span gas having a concentration
of 80 to 100 percent of full scale of a normal operating range shall be
passed through the CLD (or HCLD) and the response recorded as D. The NO
span gas shall then be bubbled through water at room tenperature and
passed through the CLD (or HCLD) and the anal yzer response recorded as
AR, Determine and record the bubbl er absol ute operating pressure and
the bubbl er water tenperature. (It is inportant that the NO span gas
contains mninal NO<I NF>2</| NF> concentration for this check. No
al | owance for absorption of NO<INF>2</INF> in water has been made in
the foll owi ng quench cal culations. This test nay be optionally run in
the NO node to mininmize the effect of any NO<INF>2</INF> in the NO span
gas),

(iv) (A The mexi mumraw or dilute exhaust water vapor concentration
expected during testing (designated as Wr) can be estimted fromthe
CO<I NF>2</ | NF> span gas (or as defined in the equation in this
par agraph and designated as A) criteria in paragraph (c)(1) of this
section and the assunption of a fuel atomH Cratio of 1.8:1 as:

W(% =0.9 x A(%
Wher e:

A = maxi mum CO2 concentrati on expected in the sanple systemduring
t esting.
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(B) Percent water quench shall not exceed 3 percent and shall be
cal cul ated by:
[GRAPHI C] [TIFF OM TTED] TR230C98. 003

52. The new y designated Sec. 89.319 is amended by revising
par agraphs (b) (1), (b)(2), (c), (d) heading, (d) introductory text,
(d)(2), and (d)(6) to read as follows:

Sec. 89.319 Hydrocarbon anal yzer calibration.

* *  * * *

(b) * kK

(1) Follow good engineering practices for initial instrument start-
up and basic operating adjustment using the appropriate fuel (see
Sec. 89.312(e)) and zero-grade air.

(2) Optimze the FID s response on the nost conmon operating range.
The response is to be optimzed with respect to fuel pressure or flow
Efforts shall be nade to nminimze response variations to different
hydr ocar bon species that are expected to be in the exhaust. Good
engi neering judgnment is to be used to trade off optimal FID response to
propane-in-air against reductions in relative responses to other
hydr ocarbons. A good exanple of trading off response on propane for
rel ati ve responses to other hydrocarbon species is given in Society of
Aut onot i ve Engi neers (SAE) Paper No. 770141, "~ Optim zation of Flane
loni zation Detector for Determination of Hydrocarbon in Diluted
Aut oot i ve Exhausts''; author G enn D. Reschke. It is also required
that the response be set to optimumcondition with respect to air flow
and sanple flow. Heated Flanme |onization Detectors (HFIDs) nust be at
their specified operating tenperature. One of the followi ng procedures
is required for FID or HFID optim zation:

(i) The procedure outlined in Society of Autonotive Engi neers (SAE)
paper No. 770141, " Optim zation of a Flanme lonization Detector for
Det ermi nation of Hydrocarbon in Diluted Autonotive Exhausts''; author,
A enn D. Reschke. This procedure has been incorporated by reference at
Sec. 89. 6.

(ii) The HFID optim zation procedures outlined in 40 CFR part 86,
subpart D.

(iii) Alternative procedures may be used if approved in advance by
the Adm ni strator.

(iv) The procedures specified by the manufacturer of the FID or

(c) Initial and periodic calibration. Prior to introduction into
service, after any maintenance which could alter

[[Page 57012]]

calibration, and nonthly thereafter, the FID or HFI D hydrocarbon

anal yzer shall be calibrated on all nornally used instrument ranges
using the steps in this paragraph (c). Use the sane flow rate and
pressures as when anal yzing sanples. Calibration gases shall be
Introduced directly at the analyzer, unless the * overflow'
calibration option of 40 CFR part 86, subpart N, for the HFID is taken.
New cal i bration curves need not be generated each nmonth if the existing
curve can be verified as continuing to neet the requirenments of
paragraph (c)(3) of this section.

(1) Adjust analyzer to optim ze performance.

(2) Zero the hydrocarbon analyzer with zero-grade air.

(3) Calibrate on each used operating range with propane-in-air
(dilute or raw) or propane-in-nitrogen (raw) calibration gases having
nom nal concentrations starting between 10-15 percent and increasing in
at least six incremental steps to 90 percent (e.g., 15, 30, 45, 60, 75,
and 90 percent of that range) of that range. The increnental steps are
to be spaced to represent good engi neering practice. For each range
calibrated, if the deviation froma |east-squares best-fit straight
line is 2 percent or less of the value at each data point,
concentration val ues may be cal cul ated by use of a single calibration
factor for that range. |If the deviation exceeds 2 percent at each non-
zero data point and w thin <plus-m nus>0.3 percent of full scale on the
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zero, the best-fiIt non-l1near equation which represents the data to
within these limts shall be used to determ ne concentration.

(d) Oxygen interference optimzation (required for raw). Choose a
range where the oxygen interference check gases will fall in the upper
50 percent. Conduct the test, as outlined in this paragraph, with the
oven tenperature set as required by the instrunent manufacturer. Oxygen
interference check gas specifications are found in Sec. 89.312(d).

* * * * *

(2) Span the analyzer with the 21% oxygen interference gas
specified in Sec. 89.312(d).

* * * * *

(6) Calculate the percent of oxygen interference (designated as
percent O<I NF>2</INF>l) for each m xture in paragraph (d)(4) of this
section.

percent O<INF>2</INF>I = ((B-C x 100)/B

Wher e:
A = hydrocarbon concentration (ppnC) of the span gas used in paragraph
(d)(2) of this section.
B = hydrocarbon concentration (ppnC) of the oxygen interference check
gases used in paragraph (d)(4) of this section.
C = anal yzer response (ppnC) = A/D, where
D = (percent of full-scale analyzer response due to A) x (percent of
full-scal e anal yzer response due to B).
* * *x *x %

53. The newl y designated Sec. 89.320 is anended by revising
paragraph (c) to read as foll ows:

Sec. 89.320 Carbon nonoxi de anal yzer calibration.

* * k* *x %

(c) Initial and periodic calibration. Prior to its introduction
into service, after any maintenance which could alter calibration, and
every two nonths thereafter, the NDI R carbon nonoxide anal yzer shall be
calibrated. New calibration curves need not be generated every two
nonths if the existing curve can be verified as continuing to neet the
requi renents of paragraph (c)(3) of this section.

(1) Adjust the analyzer to optimze perfornmance.

(2) Zero the carbon nonoxide anal yzer with either zero-grade air or
zer o-grade nitrogen.

(3) Calibrate on each used operating range with carbon nonoxide-in-
N<I NF>2</ | NF> cal i brati on gases having nom nal concentrations starting
bet ween 10 and 15 percent and increasing in at |east six increnental
steps to 90 percent (e.g., 15, 30, 45, 60, 75, and 90 percent) of that
range. The increnental steps are to be spaced to represent good
engi neering practice. For each range calibrated, if the deviation from
a |l east-squares best-fit straight line is 2 percent or less of the
val ue at each non-zero data point and within <plus-mnus> 0.3 percent
of full scale on the zero, concentration values nay be cal cul ated by
use of a single calibration factor for that range. |If the deviation
exceeds these linmts, the best-fit non-linear equation which represents
the data to within these limts shall be used to determ ne
concentration.

* * k* *x %

54. The new y designated Sec. 89.321 is amended by revising

paragraph (c) to read as follows:

Sec. 89.321 xides of nitrogen analyzer calibration.

* k ok Kk *

(c) Initial and periodic calibration. Prior to its introduction
into service, after any nmintenance which could alter calibration, and
nonthly thereafter, the chem | um nescent oxides of nitrogen anal yzer
shall be calibrated on all normally used instrunent ranges. New
calibration curves need not be generated each nmonth if the existing
curve can be verified as continuing to neet the requirenents of
paragraph (c)(3) of this section. Use the sane flow rate as when
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anal yzi ng sanpl es. Proceed as tollows:

(1) Adjust analyzer to optimze performance.

(2) Zero the oxides of nitrogen analyzer with zero-grade air or
zero-grade nitrogen.

(3) Calibrate on each normally used operating range with NOin-
N<I NF>2</ | NF> cal i brati on gases with noni nal concentrations starting at
bet ween 10 and 15 percent and increasing in at |east six increnental
steps to 90 percent (e.g., 15, 30, 45, 60, 75, and 90 percent) of that
range. The increnental steps are to be spaced to represent good
engi neering practice. For each range calibrated, if the deviation from
a |l east-squares best-fit straight line is 2 percent or less of the
val ue at each non-zero data point and within <plus-mnus> 0.3 percent
of full scale on the zero, concentration values may be cal cul ated by
use of a single calibration factor for that range. If the deviation
exceeds these limts, the best-fit non-linear equation which represents
the data to within these limts shall be used to determ ne
concentration.
* * % *x *

55. The new y designated Sec. 89.322 is anmended by revising
paragraph (a) to read as foll ows:

Sec. 89.322 Carbon dioxide anal yzer calibration.

(a) Prior to its introduction into service, after any maintenance
whi ch could alter calibration, and bi-nmonthly thereafter, the NDIR
carbon di oxi de anal yzer shall be calibrated on all normally used
instrument ranges. New calibration curves need not be generated each
nonth if the existing curve can be verified as continuing to neet the
requi renents of paragraph (a)(3) of this section. Proceed as follows:

(1) Follow good engineering practices for instrument start-up and
operation. Adjust the analyzer to optim ze performance.

(2) Zero the carbon di oxide anal yzer with either zero-grade air or
zer o-grade nitrogen.

(3) Calibrate on each nornmally used operating range with carbon
di oxi de-i n-N<I NF>2</ | NF> cal i brati on or span gases havi ng nom nal
concentrations starting between 10 and 15 percent and increasing in at
| east six increnental steps to 90 percent (e.g., 15, 30, 45, 60, 75,
and 90 percent) of that range. The increnental steps are to be spaced
to represent good engineering practice. For each range calibrated, if
the deviation froma | east-squares best-fit straight line is 2 percent
or less of the value at each

[[ Page 57013]]

non-zero data point and within <plus-mnus> 0.3 percent of full scale
on the zero, concentration values may be cal cul ated by use of a single
calibration factor for that range. |If the deviation exceeds these
limts, the best-fit non-linear equation which represents the data to
within these limts shall be used to determine concentration.

*x * *x *x %

56. The newl y designated Sec. 89.324 is revised to read as foll ows:

Sec. 89.324 Calibration of other equipnent.

(a) O her test equipnent used for testing shall be calibrated as
often as required by the instrunent manufacturer or necessary according
to good practice.

(b) If a nethane anal yzer is used, the nethane anal yzer shall be
calibrated prior to introduction into service and nonthly thereafter:

(1) Follow the manufacturer's instructions for instrument startup
and operation. Adjust the analyzer to optinze performance.

(2) Zero the nethane anal yzer with zero-grade air.

(3) Calibrate on each normally used operating range with
CH<I NF>4</INF> in air with nom nal concentrations starting between 10
and 15 percent and increasing in at |least six increnental steps to 90
percent (e.g., 15, 30, 45, 60, 75, and 90 percent) of that range. The
incremental steps are to be spaced to represent good engi neering
practice. For each range calibrated, if the deviation froma | east-
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squares best-tiIt straight line 1s 2 percent or Iess of the value at
each non-zero data point and w thin <plus-mnus> 0.3 percent of full
scale on the zero, concentration values may be cal cul ated by use of a
single calibration factor for that range. |If the deviation exceeds
these limts, the best-fit non-linear equation which represents the
data to within these lints shall be used to determ ne concentration.
57. The newly designated Sec. 89.328 is anended by revising
par agraphs (b)(1) and (b)(2) to read as foll ows:

Sec. 89.328 Inlet and exhaust restrictions.

* k kx Kk *
b***

(1) Equip the test engine with an air inlet systempresenting an
air inlet restriction within 5 percent of the upper Iimt at maxi mum
air flow, as specified by the engine manufacturer for a clean air
cleaner. A systemrepresentative of the installed engine nay be used.
In other cases a test shop system nay be used.

(2) The exhaust backpressure nmust be within 5 percent of the upper
limt at maxi mum decl ared power, as specified by the engine
manuf acturer. A systemrepresentative of the installed engine may be
used. In other cases a test shop system nay be used.

58. The new y designated Sec. 89.330 is amended by revising
paragraph (b)(2) and addi ng paragraph (b)(3) to read as foll ows:

Sec. 89.330 Lubricating oil and test fuels.

* * k* *x %

(b) Test fuels. * * *

(2) Use petroleumfuel nmeeting the specifications in Table 4 in
Appendi x A of this subpart, or substantially equival ent specifications
approved by the Admi nistrator, for exhaust em ssion testing. The grade
of diesel fuel used rmust be commercially designated as "~ Type 2-D'
grade di esel fuel and recommended by the engi ne manufacturer.

(3) Testing of Tier 1 engines rated under 37 kWor Tier 2 engines
rated at or above 37 kWthat is conducted by the Administrator shall be
perforned using test fuels that neet the specifications in Table 4 in
Appendi x A of this subpart and that have a sul fur content no higher
than 0.20 wei ght percent.

* * *x *x *

59-63. Tables 1 through 4 of Appendix A to subpart D are revised

and Table 5 is renoved to read as follows:

Appendi x A To Subpart D--Tabl es
Tabl e 1.--Abbreviations Used in Subpart D

CLD. . it Chemi | um nescent detector.

CO Car bon nonoxi de.

CORINF>2. o Car bon di oxi de.

HC. Hydr ocar bons.

HCLD. . . Heat ed chemi | uni nescent
det ector.

HEID. . Heated fl ane ionization
det ector.

Gl Gas chromat ogr aph.

NDIR . Non- di spersive infra-red
anal yzer.

N ST, . National Institute for
St andards and Testi ng.

NO . Nitric Oxide.

NOKINF>2. oo Ni t rogen Di oxi de.

NOKINF>X. L Oxi des of nitrogen.

ORI NF>2. Oxygen.

Table 2.--Synbols Used in Subparts D and E
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Synbol Term Uni t
CONC. . ..o Concentration (ppm by ppm
vol une) .
o Engi ne specific

par anet er consi deri ng
at nospheric conditions

FINF>FCB. . ................. Fuel specific factor
for the carbon bal ance
cal cul ation

FINF>FD. .. ..o Fuel specific factor
for exhaust flow
cal cul ation on dry
basi s

FINF>FH. ... oo Fuel specific factor
representing the
hydrogen to carbon
ratio

FINFSFW . ..o Fuel specific factor
for exhaust flow
cal cul ati on on wet

basi s

FR .. Rate of fuel consuned.. g/h

GINF>AIRW . .. I ntake air nmass flow kg/ h
rate on wet basis.

GINF>AIRD. ..o Intake air mass flow kg/ h
rate on dry basis.

GINF>EXHW . . ..o Exhaust gas mass flow kg/ h
rate on wet basis.

GINF>Fuel ............... ... Fuel mass flowrate.... kg/h

Hoooo Absol ute humdity o/ kg
(water content related
to dry air).

e Subscri pt denoting an
i ndi vi dual node

KINF>H. ..o Hum dity correction
factor
L Percent torque rel ated %

to maxi mum tor que for
the test node.
MBSS. . o vv it Pol lutant mass flow.... g/h
N<INF>, 0. Engi ne speed (average 1/mn
at the i'th node
during the cycle).

P<INF>s. ... Dry atnospheric kPa
pressure.
P<INF>d. .................... Test anbi ent saturation kPa

vapor pressure at
anmbi ent tenperature.

P observed brake power kW
out put uncorrect ed.
P<INF>AUX. ..o Decl ared total power kW

absor bed by
auxiliaries fitted for
the test.
P<INF>M ... o Maxi mum power neasured kw
at the test speed
under test conditions.
P<INF>i . ..o P<INF> = P<INF>M i + P<I NF>AUX, i
P<INF>B. ... ... Total baronetric kPa
pressure (average of
the pre-test and post-
test val ues).
P<INF>V. ... o Saturation pressure at kPa
dew poi nt tenperature.

[[ Page 57014]]
RINF>a. . ... Rel ative hum dity of %
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the anbirent air.

S Dynanoneter setting.... kW
T Absol ute tenperature at K

air inlet.
T<INF>be. . ...... ... ... Air tenperature after K

the charge air cooler
(if applicable)

(aver age) .

T<INF>clout................. Cool ant tenperature K
outl et (average).

T<INF>Dd. ..o Absol ut e dewpoi nt K
t enperat ure.

TINF>D, i Torque (average at the N-m
i'th node during the
cycle).

TINF>SC. ..o Tenperature of the K
intercooled air.

T<INF>ref. ... o Ref erence tenperature.. K

VINFSEXHD. . . ... Exhaust gas volune flow n<SUP>3/h
rate on dry basis.

VINF>AIRW . ... Intake air volume flow nxSUP>3/h
rate on wet basis.

P<INF>B. ... ..o oo Total barometric kPa
pressure.

VINFSEXHW . . ... Exhaust gas volune flow m<SUP>3/h
rate on wet basis.

W .o Wei ghi ng factor

WE<INF>E. ... ... Ef fective wei ghing
factor

No Item Cal i bration accuracy <SUP>1 Cal i bration frequency
R Engi ne speed.......... <plus-mnus> 2% ...... 30 days.
2 Torque. ............... Larger of <plus-m nus> 30 days.

2% of point or <plus-
m nus> 1% of engi ne

maxi mum

3 Fuel consunption (raw  <pl us-m nus> 2% of 30 days.

nmeasur enent) . engi ne maxi mum
Ao Air consunption (raw <pl us- m nus> 2% of As required.

nmeasur enent) . engi ne maxi mum
L Cool ant tenperature... <plus-mnus>2 deg.K .. As required.
6. Lubricant tenperature. <plus-mnus>2 deg.K. .. As required.
T Exhaust backpressure.. <plus-m nus> 1. 0% of As required.

engi ne maxi mum

T Inlet depression...... 1. 0% of engi ne maxi mum As required.
L Exhaust gas <pl us-m nus>15 deg. K.. As required.

t enperature.
100 .. .o Air inlet tenmperature <pl us-m nus>2 deg.K. .. As required.

(combustion air).
11 . At mospheric pressure.. <plus-minus> 0.5%.... As required.
12, ... Hum dity (conbustion <plus-mnus> 0.5...... As required.

air) (g of H<INF>2Q Kg of

dry air).
13, . Fuel tenperature...... <pl us-m nus>2 deg.K... As required.
14, . ... .. Tenperature with <pl us-m nus>2 deg.K... As required.

regard to dilution

tunnel .
15.. ... L. Dilution air humidity <plus-mnus> 0.5...... As required.

(g of H<INF>2Q Kg of dry

air).
16. ...t HC analyzer........... <plus-mnus> 2% ...... Monthly or as required.
17. . oo CO analyzer........... <plus-mnus> 2% ...... Once per 60 days or as required.
18. ... NO<I NF>X anal yzer.......... <plus-mnus> 2% ...... Mont hly or as required.
19, ..l Met hane anal yzer...... <plus-mnus> 2% ...... Monthly or as required.
200 . NO<I NF>X converter 90% . ... Mont hl y.
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erti1clency check.

21, .. CO<I NF>2 analyzer.......... <plus-m nus> 2%...... Once per 60 days or as required.
<SUP>1 All accuracy requirenents pertain to the final recorded value which is inclusive of the data acquisition
system
Tabl e 4. --Federal Test Fuel Specifications
Item Procedure (ASTM \1\ Val ue (type 2-D)

Cetane. . ... DB13- 95, . 40- 48
Distillation Range:

IBP, deg.C.................. DBB- 07, . it 171- 204

10% point, deg.C............ BB- 07, L 204- 238

50% point, deg.C............. BB- 07, L 243- 282

90% point, deg.C............. BB- 07, o 293- 332

EP, deg.C................... BB- 07, L 321- 366

Gavity, APl.................. D28 7- 92, . o 32-37
Total Sulfur, %mss............... D129-95 or D2622-98. .. . . . . . 0. 03--0. 40
Hydr ocar bon conposition:

Aromatics, %ol ............... D1319-98 or D5186-96. ... ... ... \2\ 10
Paraf fins, Naphthenes, Oefins.... DL319-098. ... . . . . . . . e (\3\)
Fl ashpoint, deg.C (mninun...... DO3- 07, 54
Viscosity @38 deg. C, Centistokes. DA45-07. . . . . . . 2.0-3.2

\1\ Al ASTM procedures in this table have been incorporated by reference. See Sec. 89.6.
\2\ M ni num
\' 3\ Remai nder.

[[ Page 57015]]
Subpart E--[ Anended]

64. The newy designated Sec. 89.401 is anended by revising
paragraph (b) to read as foll ows:

Sec. 89.401 Scope; applicability.

* * *x *x *

(b) Exhaust gases, either raw or dilute, are sanpled while the test
engine is operated using the appropriate test cycle on an engine
dynanoneter. The exhaust gases receive specific conponent analysis
determi ni ng concentration of pollutant, exhaust volune, the fuel flow
(raw anal ysis), and the power output during each node. Emi ssions are
reported as grans per kilowatt hour (g/kWhr).

* * *x %

*

65. The newy designated Sec. 89.402 is revised to read as foll ows:

Sec. 89.402 Definitions.

The definitions in subpart A of this part apply to this subpart.
For terns not defined in this part, the definitions in 40 CFR part 86,
subparts A, D, I, and N, apply to this subpart.

66. The newy designated Sec. 89.404 is anended by revising
par agraph (b) and renovi ng paragraph (e) to read as foll ows:

Sec. 89.404 Test procedure overview.

* k k Kk *

(b) The test is designed to determi ne the brake-specific em ssions
of hydrocarbons, carbon nonoxi de, oxi des of nitrogen, and particul ate
matter. For nore information on particul ate matter sanpling see
Sec. 89.112(c). The test cycles consist of various steady-state
operating nodes that include different conbinations of engine speeds
and | oads. These procedures require the determ nation of the
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concentration of each pollutant, exhaust volume, the tuel Tlow (raw
anal ysi s), and the power output during each node. The neasured val ues
are weighted and used to calculate the grans of each pollutant emtted
per kilowatt hour (g/kWhr).
* * k* *x %

67. The newy designated Sec. 89.405 is anended by revising
par agraphs (d), (e), and (f) to read as follows:

Sec. 89.405 Recorded information.

(d) Test data; pre-test.
(1) Date and tine of day.
(2) Test nunber.

(3) Intermedi ate speed and rated speed as defined in Sec. 89.2 and
maxi mum observed torque for these speeds.

(4) Recorder chart or equivalent. ldentify the zero traces for each
range used, and span traces for each range used.

(5) Air tenperature after and pressure drop across the charge air
cooler (if applicable) at maxi mum observed torque and rated speed.

(e) Test data; nodal.

(1) Recorder chart or equivalent. ldentify for each test node the
em ssion concentration traces and the associ ated anal yzer range(s).
Identify the start and finish of each test.

(2) Qbserved engi ne torque.

(3) Qbserved engine rpm

(4) Record engine torque and engi ne rpm continuously during each
node with a chart recorder or equival ent recording device.

(5) Intake air flow (for raw mass flow sanpling nmethod only) and
depressi on for each node.

(6) Engine intake air tenperature at the engine intake or
turbocharger inlet for each node.

(7) Mass fuel flow (for raw sanpling) for each node.

(8) Engine intake humdity.

(9) Cool ant tenperature outlet.

(10) Engine fuel inlet tenperature at the punmp inlet.

(f) Test data; post-test.

(1) Recorder chart or equivalent. ldentify the zero traces for each
range used and the span traces for each range used. Identify hangup
check, if perforned.

(2) Total nunber of hours of operation accunul ated on the engine.

68. The newly designated Sec. 89.406 is anended by revising
par agraphs (b) and (c)(1) to read as foll ows:

Sec. 89.406 Pre-test procedures.

* * *x *x %

(b) Replace or clean the filter elenments and then vacuum | eak check
the system per Sec. 89.316(a). Allow the heated sanple line, filters,
and punps to reach operating tenperature.

c * * %

(1) Check the sanple-line tenperatures (see Sec. 89.309(a)(4)(ii)
and (a)(5)(i)(A).
* * k* *x %

69. The newy designated Sec. 89.407 is anended by revising
paragraphs (a), (c), and (d)(2) to read as follows:

Sec. 89.407 Engine dynanometer test run.

(a) Measure and record the tenperature of the air supplied to the
engine, the fuel tenperature, the intake air humdity, and the observed
baronetric pressure during the sanpling for each node. The fuel
tenperature shall be | ess than or equal to 43C during the sanpling for
each node.

(c) The followi ng steps are taken for each test:

(1) Install instrumentation and sanple probes as required.
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(2) Pertormthe pre-test procedure as specified In Sec. 8Y.4Ub
(3) Read and record the general test data as specified in
89. 405(c)
(4) Start cooling system
(5) Precondition (warmup) the engine in the follow ng manner
(i) For variabl e-speed engines:
(A) (perate the engine at idle for 2 to 3 mnutes
Operate the engine at approximately 50 percent power at the
peak t orque speed for 5 to 7 mnutes

(© Qperate the engine at rated speed and maxi mum hor sepower for 25
to 30 m nutes;

(ii) For constant-speed engi nes

(A) Operate the engine at minimumload for 2 to 3 mnutes

(B) Operate the engine at 50 percent load for 5 to 7 m nutes;

(C) Operate the engine at maximum |l oad for 25 to 30 mnutes

(i1i) Optional. It is pernmitted to precondition the engine at rated
speed and maxi num hor sepower until the oil and water tenperatures are
stabilized. The tenperatures are defined as stabilized if they are
mai ntained within 2 percent of point on an absolute basis for 2
m nutes. The engi ne nust be operated a m ninumof 10 minutes for this
option. This optional procedure may be substituted for the procedure in
paragraph (c)(5)(i)or (c)(5)(ii) of this section;

(iv) Optional. If the engine has been operating on service
accunul ation for a mninumof 40 m nutes, the service accunul ati on nay
be substituted for the procedure in paragraphs (c)(5) (i) through (iii)
of this section

(6) Read and record all pre-test data specified in Sec. 89.405(d).

(7) Start the test cycle (see Sec. 89.410) within 20 minutes of the
end of the warmup. (See paragraph (c)(13) of this section.) A node
begi ns when the speed and load requirenents are stabilized to within
the requirenents of Sec. 89.410(b). A node ends when valid emn ssion
sanmpling for that node ends. For a nobde to be valid, the speed and | oad
requi renents nust be maintained continuously during the node. Sanpling
in the node may be repeated until a valid sanple is obtained as |ong
the speed and torque requirenents are net.

(8) Calculate the torque for any nbde with operation at rated
speed.

(9) During the first nmode with intermedi ate speed operation, if
applicable, calculate the torque corresponding to 75 and 50 percent of
t he maxi mum observed torque for the internedi ate speed

Sec.

—
\./

[[ Page 57016]]

(10) Record all nopdal data specified in Sec. 89.405(e) during a
m ni num of the |last 60 seconds of each node

(11) Record the anal yzer(s) response to the exhaust gas during the
a mninumof the |ast 60 seconds of each node.

(12) Test nodes may be repeated, as long as the engine is
precondi tioned by running the previous node. In the case of the first
node of any cycle, precondition according to paragraph (c)(5) of this
section.

(13) If a delay of nore than 20 minutes, but |ess than 4 hours
occurs between the end of one node and the begi nning of another node,
precondition the engine by running the previous node. |If the del ay
exceeds 4 hours, the test shall include preconditioning (begin at
paragraph (c)(2) of this section).

(14) The speed and | oad points for each node are listed in Tables 1
t hrough 4 of Appendix B of this subpart. The engine speed and | oad
shall be maintalined as specified in Sec. 89.410(b).

(15) If at any tinme during a test node, the test equipment
mal functions or the specifications in paragraph (c)(14) of this section
are not met, the test node is void and may be aborted. The test node
may be restarted by preconditioning with the previ ous node.

(16) Fuel flow and air flow during the idle |oad condition may be
determined just prior to or imediately follow ng the dynanoneter
sequence, if longer tines are required for accurate neasurenents

d * * *

(2) Each anal yzer range that may be used during a test node nust
have the zero and span responses recorded prior to the execution of the
test. Only the zero and span for the range(s) used to neasure the
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em ssions during the test are required to be recorded arter the
conpletion of the test
* * k* *x %

70. The newy designated Sec. 89.408 is anended by revising
paragraph (e) to read as follows:

Sec. 89.408 Post-test procedures.

* k ok Kk *

(e) For a valid test, the zero and span checks perforned before and
after each test for each anal yzer nmust neet the foll ow ng requirenents:

(1) The span drift (defined as the change in the difference between
the zero response and the span response) nust not exceed 3 percent of
full-scale chart deflection for each range used

(2) The zero response drift must not exceed 3 percent of full-scale
chart deflection.

71. The newy designated Sec. 89.410 is anended by revising
par agraphs (a), (b), and (c) to read as foll ows:

Sec. 89.410 Engine test cycle.

(a) Emissions shall be neasured using one of the test cycles
specified in Tables 1 through 4 of Appendix B of this subpart, subject
to the provisions of paragraphs (a)(1) through (a)(4) of this section.
These cycl es shall be used to test engines on a dynanoneter.

(1) The 8-nopde test cycle described in Table 1 of Appendix B of
this subpart shall be used for all engines, except constant speed
engi nes, engi nes rated under 19 kW and propul sion nmarine diese
engi nes

(2) The 5-npde test cycle described in Table 2 of Appendi x B of
this subpart shall be used for constant-speed engines as defined in
Sec. 89.2. Any engine certified under this test cycle nust neet the
| abel ing requirements of Sec. 89.110(b)(11).

(3) The 6-npde test cycle described in Table 3 of Appendix B of
this subpart shall be used for variable speed engines rated under 19
kw

(4) Notwithstanding the provisions of paragraphs (a)(1l) through
(a)(3) of this section, the 4-node test cycle described in Table 4 of
Appendi x B of this subpart shall be used for propul sion narine diese
engi nes

(5) Notwithstanding the provisions of paragraphs (a)(1l) through
(a)(4) of this section

(1) Manufacturers may use the 8-npde test cycle described in Table
1 of Appendix B of this subpart for

(A) Constant speed engines, or variable speed engines rated under
19 kW or

(B) Propul sion nmarine diesel engines, provided the propul sion
marine diesel engines are certified in an engine fanmily that includes
primarily non-marine diesel engines, and the manufacturer obtains
advance approval fromthe Admi nistrator

(ii) The Administrator nay use the 8-node test cycle specified in
Table 1 of Appendix B of this subpart during testing of any engine
whi ch was certified based on emi ssion data collected fromthat test
cycle.

(b) During each non-idle nbde, hold the specified load to within 2
percent of the engi ne maxi num val ue and speed to w thin <pl us-m nus>2
percent of point. During each idle node, speed nust be held within the
manuf acturer's specifications for the engine, and the throttle nmust be
in the fully closed position and torque nust not exceed 5 percent of
the peak torque val ue of node 5

(c) For any node except those involving either idle or full-Ioad
operation, if the operating conditions specified in paragraph (b) of
this section cannot be maintained, the Adm nistrator may authorize
devi ations fromthe specified | oad conditions. Such deviations shal
not exceed 10 percent of the maxi numtorque at the test speed. The
m ni mum devi ati ons above and bel ow the specified | oad necessary for
stabl e operation shall be determ ned by the manufacturer and approved
by the Adm nistrator prior to the test run
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72. The newly designated Sec. 89.411 is anmended by revising
par agraphs (d)(5) and (e)(5) to read as follows:

Sec. 89.411 Exhaust sanpl e procedure--gaseous conponents.

* * * *

(d) * x %

(5) Zero and span each range to be used on each anal yzer operated
prior to the beginning of the test cycle. The span gases shall have a
concentrati on between 75 and 100 percent of full-scale chart
defl ection. The flow rates and system pressures shall be approxi mately
the same as those encountered during sanpling. The HFID anal yzer shall
be zeroed and spanned either through the overfl ow sanpling system or

t hrough the anal yzer port.
* * % *x *

* X %

e
(5) If the difference between the readi ngs obtai ned greater than or
equal to 2 percent of full scale deflection, clean the sanple probe and
the sanple |ine.
* * *x *x %
73. The newy designated Sec. 89.412 is anended by revising
paragraph (c)(3) and renoving and reserving paragraph (g)(1) to read as
fol |l ows:

Sec. 89.412 Raw gaseous exhaust sanpling and anal ytical system
descri ption.

* * k* *x %
* k* %

c
3) The location of optional valve V16 may not be greater than 61
o}

E )
cmfromthe sanmple punp.
* * * * *

(g) * * *

(1) [Reserved].

74. The newy designated Sec. 89.413 is anended by revising
paragraph (d) and renoving paragraph (e) to read as foll ows:

Sec. 89.413 Raw sanpling procedures.

* * *x *x *

(d) Al gaseous heated sanpling lines shall be fitted with a heated
filter to extract solid particles fromthe flow of gas required for
anal ysis. The sanple

[[ Page 57017]]

line for CO and CO<I NF>2</|I NF> anal ysis nmay be heated or unheat ed.
75. The newy designated Sec. 89.414 is anended by revising
paragraph (a) to read as foll ows:

Sec. 89.414 Air flow neasurenment specifications.

(a) The air flow neasurenent nethod used nmust have a range | arge
enough to accurately nmeasure the air flow over the engine operating
range during the test. Overall measurenment accuracy nust be
<pl us-m nus> 2 percent of the maxi num engi ne value for all nodes. The
Admi ni strator must be advised of the nethod used prior to testing.

* k ok Kk *

76. The newy designated Sec. 89.415 is revised to read as foll ows:

Sec. 89.415 Fuel flow neasurenent specifications.
The fuel flow rate neasurenent instrument nust have a nini num
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accuracy of 2 percent of the engine nmaxinmumfuel flow rate. Ihe
controlling paranmeters are the el apsed tine nmeasurenent of the event
and the wei ght or volume neasurenent.

77. The newmy designated Sec. 89.418 is anended by revising
par agraphs (b), (c), (d), (f) introductory text, (f)(1), and (g) and
the table in paragraph (e) to read as follows:

Sec. 89.418 Raw emnission sanpling cal cul ations.

* k ok Kk *

(b) The exhaust gas flow rate G<I NF>EXHW/ | NF> and V<I| NF>EXHW./ | NF>
shal | be determined for each node.

(1) For neasurenents using the nass flow nethod, see
Sec. 89.416(a).

(2) For neasurenents using the fuel consunption and exhaust gas
concentrati ons nethod, use the follow ng equations:
[GRAPHIC] [TIFF OM TTED] TR230C98. 004

Wher e:
[GRAPHI C] [TIFF OM TTED] TR230C98. 005

[GRAPHI C] [TIFF OV TTED] TR230C98. 006
[GRAPHI C] [TIFF OM TTED] TR230C98. 007
[ GRAPHI C] [TIFF OM TTED] TR230C98. 008

K=3.5

(3) Humidity values may be cal cul ated fromeither one of the
foll owm ng equations:
[GRAPHI C] [TIFF OM TTED] TR230C98. 009

or
[GRAPHI C] [TIFF OM TTED] TR230C98. 010

(c) When applying GI NF>EXHW </ | NF> t he neasured "~ “dry'"’
concentration shall be corrected to a wet basis, if not already
neasured on a wet basis. This section is applicable only for
neasurenents nmade on raw exhaust gas. Correction to a wet basis shall
be according to the follow ng fornula:

Conc<| NF>WET</ | NF> = K<I NF>w</ | NF> x Conc<| NF>DRY</ | NF>

Where: K<INF>W&/INF> is determ ned according to the equations in
paragraph (c)(1) or (c)(2) of this section.

1) For neasurenments using the mass flow nmethod (see
Sec. 89.416(a)):
[GRAPHIC] [TIFF OM TTED] TR230C98. 011

Wher e:
[GRAPHI C] [TIFF OM TTED] TR230C98. 012

[GRAPHI C] [TIFF OM TTED] TR230C98. 013
<greek-a> = HHC nole ratio of the fuel.
(2) For neasurenments using the fuel consunption and exhaust gas

concentrati ons nethod (see Sec. 89.416(b)):
[GRAPHI C] [TIFF OM TTED] TR230C98. 014

[[ Page 57018]]

Wher e:
[GRAPHI C] [TIFF OM TTED] TR230C98. 015

(d) As the NOy enission depends on intake air
condi tions, the NOy concentration shall be corrected for

intake air tenperature and humdity with the factor K<l NF>h</INF> given
in the follow ng formula. For engines operating on alternative
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conmbustion cycles, other correction tfornulas nmay be used IT they can be
justified or validated. The formula foll ows:
[GRAPHI C] [TIFF OM TTED] TR230C98. 016

(e) * * %
Gas u Y w conc
NOKIENF> X 0. 001587 0. 00205 0. 00205 ppm
CO e 0. 000966 0. 00125 0. 00125 ppm
HC. . 0.000478 0. 000618 ppm
CORINF>2. 15. 19 19. 64 19. 64 percent.

Note: The given coefficients u, v, and w are calculated for 273.15 deg.K (0 deg.C) and 101.3 kPa. In cases
where the reference conditions vary fromthose stated, an error may occur in the cal cul ations.

(f) The followi ng equations may be used to calculate the
coefficients u, v, and win paragraph (e) of this section for other
conditions of tenperature and pressure:

(1) For the calculation of u, v, and w for NO (as
NO<I NF>2</INF>), CO, HC (in paragraph (e) of this section as
CH<I NF>1. 80</ I NF>), CO<I NF>2</INF>, and O<I NF></| NF>2:

Wher e:

w = 4.4615. 10<SUP>-5</SUP> x Mif conc. in ppm

w = 4.4615. 10<SUP>- 1</ SUP> x Mif conc. in percent

vV =W

u = w <greek-r><| NF>Ai r </ | NF>

M = Mol ecul ar wei ght

<greek-r><INF>Ai r</INF> = Density of dry air at 273.15 deg.K (0
deg.C), 101.3 kPa = 1.293 kg/ m 3\

* * * * *

(g) (1) The emi ssion shall be calculated for all individual
conponents in the followi ng way where power at idle is equal to zero:
[GRAPHI C] [TIFF OM TTED] TR230C98.017

(2) The weighting factors and the number of nbdes (n) used in the
cal cul ation in paragraph (g)(1) of this section are according to
Sec. 89.410.

78. The newy designated Sec. 89.420 is anended by revising
paragraph (a) introductory text to read as follows:

Sec. 89.420 Background sanpl e.

(a) Background sanples are produced by continuously draw ng a
sanpl e of dilution air during the exhaust collection phase of each test
cycl e node.
* * *x *x %

79. The newy designated Sec. 89.422 is anended by revising the
table in paragraph (d)(3) to read as follows:

Sec. 89.422 Dilute sanpling procedures--CVS calibration.

* * k* *x %

(d) * *x %

(3) *  *

Cal i bration Data Measurenents
Par anet er Synbol Units Tol er ances

Barometric pressure (corrected)..... P<| NF>B kPa (Inches Hg). . ... e 0.034 (0.01).
Air tenmperature, flowneter.......... ETI deg. C (deg. F) ..o 0.14 (0.25).
Pressure depression upstreamof LFE. EPI kPa(lnches HINF>20) . .. ... o e 0.012 (0.05).
Pressure drop across LFE matrix..... EDP kPa (Inches HINF>20) . ... ... e 0. 001 (0.005).
Ar flow ....... ... .. <I NF>s MESUP>3/ min. (FE<SUP>3/ M N) . oo e e 0.5 pct.
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CFV inlet depression................ PPI KPa (1NCNES HY) . v vttt e e e e e e 0. 0Ub5 (0.U1s).
CFV outlet pressure................. PPO kPa (Inches Hg) .. ... e 0.17 (0.05).
Tenperature at venturi inlet........ T<I NF>v deg. C (deg. F) ..o 0.28 (0.5)
Specific gravity of manonmeter fluid. Sp. G (1.75 oil).

Sec. 89.423 [Renpved and Reserved]

80. Renpve and reserve the new y designated Sec. 89.423.

81. The new y designated Sec. 89.424 is amended by revising
par agraphs (a), (d)(6), and (e), and the definition for M\1\ in the
CO<I NF>2e</ | NF> equation in paragraph (d)(3) to read as follows:

Sec. 89.424 Dilute enission sanpling calcul ations.

(a) The final reported enm ssion test results are conputed by use of
the followi ng formula:
[GRAPHIC] [TIFF OM TTED] TR230C98. 018

Wher e:

A<I NF>wn/ | NF> = Wei ghted mass emission |evel (HC, CO CO<I NF>2</ 1 NF>,
PM or NOy in g/kWhr.

g<INF>i </INF> = Mass flow in granms per hour, = grams neasured during

the node divided by the sanple tine for the node.

WF<I NF>i </ | NF> = Effective wei ghing factor.

P<I NF>i </ | NF> = Power neasured during each node (Power set = zero for
the idle node).

*
*

Fuel mass consunmed during the node.

I * *

(6) Measured ““dry'' concentrations shall be corrected to a wet
basis, if not already neasured on a wet basis. This section is
applicable only for measurenents nade on dilute exhaust gas. Correction
to a wet basis shall be according to the follow ng formula:

Conc<I| NF>WET</ | NF> = K<I NF>W&/ | NF>  x  Conc<| NF>DRY</ | NF>

Where: K<INF>W&/INF> is determ ned according to the equation in
paragraph (d)(6)(i) or (d)(6)(ii), of this section.

(i) For wet CO<INF>2</I|NF> nmeasurenent:
[[ Page 57019]]
[GRAPHI C] [TIFF OM TTED] TR230C98. 019

(i) For dry CO<I NF>2</|NF> measurenent:

[GRAPHIC] [TIFF OM TTED] TR230C98. 020

(iii) For the equations in paragraph (d)(6)(i) and (d)(6)(ii) of
this section, the follow ng equation applies:
[GRAPHI C] [TIFF OM TTED] TR230C98. 021

Where: H<I NF>a</ | NF> and H<I NF>d</|NF> are the grams of water per
kilogramof dry air; as illustrated in the follow ng equations:
[GRAPHI C] [TIFF OM TTED] TR230C98. 022
[ GRAPHI C] [TIFF OM TTED] TR230C98. 023

(e) The final nodal reported brake-specific fuel consunption (bsfc)
shal |l be conputed by use of the follow ng fornmul a:
[GRAPHI C] [TIFF OM TTED] TR230C98. 024
Wher e:
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bsfc = brake-specific fuel consunption for a node in granms of fuel per
kil owatt-hour (kWhr).

M = mass of fuel in grams, used by the engine during a node.

kWhr = total kilowatts integrated with respect to time for a node.

* * k* *x %
Sec. 89.425 [Renpved and Reserved]
82. Renpve and reserve the new y designated Sec. 89.425.
83-87. Appendix B to Subpart E of part 89 is revised to read as
foll ows:
Appendi x B To Subpart E of Part 89--Tabl es

Table 1.--8-Mde Test Cycle for Variabl e- Speed Engi nes

Ohserved
torque \2\ M ni mum
Test segnent Mode nunber Engi ne speed \ 1\ (percent of tine in Wi ghti ng
max. node factors
observed) (m nutes)
Lo 1o Rated............. 100 5.0 0.15
Lo 2. Rated............. 75 5.0 0.15
L I Rated............. 50 5.0 0.15
L Ao Rated............. 10 5.0 0.10
2 S Int............... 100 5.0 0.10
2 6. .. Int............... 75 5.0 0.10
2 T Int............... 50 5.0 0.10
2 8. ldle.............. 0 5.0 0. 15

\'1\ Engi ne speed (non-idle): <plus-mnus> 2 percent of point. Engine speed (idle): Wthin manufacturer's
specifications. Idle speed is specified by the manufacturer.

\2\ Torque (non-idle): Throttle fully open for 100 percent points. O her non-idle points: <plus-mnus> 2 percent
of engi ne maxi mum val ue. Torque (idle): Throttle fully closed. Load |less than 5 percent of peak torque.

Tabl e 2.--5-Mbde Test Cycle for Constant-Speed Engi nes

Obser ved
torque \2\ M ni mum
Mbde nunber Engi ne\ 1\ Speed (percent of tine in Wei ghti ng
max. node factors
obser ved) (m nutes)
L Rated........................ 100 5.0 0. 05
2 Rated........................ 75 5.0 0.25
P Rated........................ 50 5.0 0. 30
A Rated........................ 25 5.0 0. 30
D Rated........................ 10 5.0 0.10

\ 1\ Engi ne speed: <plus-m nus>2 percent of point.
\2\ Torque: Throttle fully open for 100 percent point. Qher points: <plus-mnus> 2 percent of engine maxinmm
val ue.

[[ Page 57020]]

Tabl e 3.--6-Mde Test Cycle for Engines Rated Under 19 kW

Gbserved
torque \2\ M ni mum
Mbde nunber Engi ne speed \ 1\ (percent of time in Wi ghti ng
max. node factors
observed) (m nutes)
L Rated............ ...t 100 5.0 0. 09
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e Rated. ............. ... .. ..... /5 5.0 0. 20
G Rated........................ 50 5.0 0.29
A Rated........................ 25 5.0 0. 30
S Rated........................ 10 5.0 0. 07
B ldle.........o o o i o 0 5.0 0. 05

\'1\ Engi ne speed (non-idle): <plus-mnus> 2 percent of point. Engine speed (idle): Wthin manufacturer's
specifications. Idle speed is specified by the nanufacturer.

\2\ Torque (non-idle): Throttle fully open for operation at 100 percent point. Qher nonidle points: <plus-
m nus> 2 percent of engine maxi mum val ue. Torque (idle): Throttle fully closed. Load |less than 5 percent of
peak torque.

Tabl e 4.--4-Mbde Test Cycle for Propul sion Marine Diesel Engines

Engi ne speed Observed power

\'1\ (percent \2\ (percent Mnimumtime Wi ghti ng
Mbde nunber of max. of max. in node factors
obser ved) obser ved) (m nutes)
L 100 100 5.0 0. 20
2 91 75 5.0 0. 50
B 80 50 5.0 0.15
A 63 25 5.0 0.15

\ 1\ Engi ne speed: <plus-m nus> 2 percent of point.
\2\ Power: Throttle fully open for operation at 100 percent point. OQher points: <plus-mnus> 2 percent of
engi ne maxi num val ue.

Subpart F--[ Anended]

88. The new y designated Sec. 89.505 is amended by revising
paragraph (e) to read as follows:

Sec. 89.505 Maintenance of records; submittal of information.

* k ok Kk *

(e) Al reports, subm ssions, notifications, and requests for
approval s made under this subpart are addressed to: Director, Engine
Prograns and Conpliance Division (6405-J), U S. Environnental
Protection Agency, 401 M Street SW Washi ngton, DC 20460.

89. The new y designated Sec. 89.506 is anmended by revising
paragraph (g) to read as foll ows:

Sec. 89.506 Right of entry and access.

* * % *x %

(g) A manufacturer is responsible for locating its foreign testing
and nmanufacturing facilities in jurisdictions where |ocal |aw does not
prohi bit an EPA enforcenent officer(s) or EPA authorized
representative(s) fromconducting the entry and access activities
specified in this section. EPAw Il not attenpt to make any inspections
which it has been informed that |ocal foreign | aw prohibits.

90. The new y designated Sec. 89.509 is amended by revising
paragraphs (a) and (b) to read as foll ows.

Sec. 89.509 Calculation and reporting of test results.

(a) Initial test results are calculated follow ng the applicable
test procedure specified in Sec. 89.508(a). The manufacturer rounds
these results, in accordance with ASTM E29-93a, to the nunber of
deci mal places contained in the applicable em ssion standard expressed
to one additional significant figure. This procedure has been
i ncorporated by reference. See Sec. 89.6.

(b) Final test results are calculated by sunmng the initial test
results derived in paragraph (a) of this section for each test engine,
di viding by the nunmber of tests conducted on the engine, and rounding
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I'n accordance wth the procedure specitied I n paragraph (a) of this
section to the same nunber of decinal places contained in the
appl i cabl e standard expressed to one additional significant figure.
* * k* *x %

91. The newl y designated Sec. 89.512 is amended by revising
paragraph (b) to read as follows.

Sec. 89.512 Request for public hearing.

* k ok Kk *

(b) The manufacturer's request nust be filed with the Adm nistrator
not later than 15 days after the Admi nistrator's notification of the
deci sion to suspend or revoke, unless otherw se specified by the
Admini strator. The nmanufacturer must sinmultaneously serve two copies of
this request upon the Director of the Engi ne Prograns and Conpliance
Division and file two copies with the Hearing C erk of the Agency.
Failure of the nmanufacturer to request a hearing within the tine
provi ded constitutes a waiver of the right to a hearing. Subsequent to
the expiration of the period for requesting a hearing as of right, the
Admini strator may, at her or his discretion and for good cause shown,
grant the manufacturer a hearing to contest the suspension or
revocati on.

* * *x *x %

92. The new y designated Sec. 89.513 is amended by revising

paragraph (e)(2) to read as foll ows.

Sec. 89.513 Administrative procedures for public hearing.

* * k* *x %

(e) Filing and service. * * *

(2) To the maxi mum extent possible, testinmony will be presented in
witten form Copies of witten testinmony will be served upon all
parties as soon as practicable prior to the start of the hearing. A
certificate of service will be provided on or acconpany each docunent
or paper filed with the Hearing O erk. Documents to be served upon the
Director of the Engi ne Prograns and Conpliance Division nmust be sent by
registered mail to: Director, Engine Prograns and Conpliance Division
(6405-J), U.S. Environnental Protection Agency, 401
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M Street SW, Washington, DC 20460. Service by registered nail is
conpl ete upon nailing.
* * % *x %

Subpart G -[ Anended]

93. The new y designated Sec. 89.602 is anended by revising the
definition for ~ Fifteen working day hold period'' to read as follows:

Sec. 89.602 Definitions.

* * *x *x %

Fi fteen worki ng day hold period. The period of time between a
request for final adm ssion and the automatic granting of final
admi ssion (unless EPA intervenes) for a nonconforni ng nonroad engi ne
conditionally inported pursuant to Sec. 89.605 or Sec. 89.609. Day one
of the hold period is the first working day (see definition for
““working day'' in this section) after the Engine Prograns and
Conpl i ance Division of EPA receives a conplete and valid application
for final adm ssion.

94. The new y designated Sec. 89.603 is anmended by revising
paragraph (d) to read as foll ows:

Sec. 89.603 GCeneral requirenents for inportation of nonconform ng
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nonr oad engl nes.

* * k* *x %

(d) The ICl must submit to the Engi ne Programnms and Conpliance
Di vi sion of EPA a copy of all approved applications for certification
used to obtain certificates of conformity for the purpose of inporting
nonconf orm ng nonroad engi nes pursuant to Sec. 89.605 or Sec. 89.609.
In addition, the ICl nust submt to the Engine Prograns and Conpliance
Di vision a copy of all approved producti on changes inpl emented pursuant
to Sec. 89.605 or subpart B of this part. Docunentation submtted
pursuant to this paragraph (d) nust be provided to the Engi ne Prograns
and Conpliance Division within 10 worki ng days of approval of the
certification application (or production change) by EPA.

95. The new y designated Sec. 89.604 is anmended by revising
par agraphs (c)(4) and (d) to read as foll ows:

Sec. 89.604 Conditional adm ssion.

*x * * *x %
C) * * %

(4) A copy of the witten record is to be submtted to the Engine
Prograns and Conpliance Division of EPA within five working days of the
transfer date.

(d) Notwithstanding any other requirenment of this subpart or U S
Custons Service regulations, an ICl may al so assune responsibility for
the nodification and testing of a nonconform ng nonroad engi ne which
was previously inported by another party. The ICl nust be a holder of a
currently valid certificate of conformity for that specific nonroad
engi ne or authorized to inport it pursuant to Sec. 89.609 at the tine
of assumi ng such responsibility. The ICl rmust conply with all the
requi renents of Sec. 89.603, Sec. 89.604, and either Sec. 89.605 or
Sec. 89.609, as applicable. For the purposes of this subpart, the I1Cl
has ““inported' ' the nonroad engine as of the date the ICl assunes
responsibility for the nodification and testing of the nonroad engine.
The I1Cl nmust submit witten notification to the Engine Prograns and
Conpl i ance Division of EPA within 10 working days of the assunption of
that responsibility.

96. The new y designated Sec. 89.605 is amended by revising
paragraphs (a)(2)(i), (a)(3)(vi), and (c) to read as foll ows:

Sec. 89.605 Final admission of certified nonroad engines.

a * * %
2 * * %

(i) The I1Cl attests that the nonroad engi ne has been nodified in
accordance with the provisions of the ICl's certificate of conformty;
presents to EPA a statement written by the applicable Oiginal Engine
Manuf acturer that the Original Engi ne Manufacturer nust provide to the
ICl, and to EPA, information concerning production changes to the class
of nonroad engines described in the ICl's application for
certification; delivers to the Engi ne Progranms and Conpliance Division
of EPA notification by the ICl of any production changes already
i mpl emented by the Oiginal Engine Manufacturer at the tinme of
application and their effect on em ssions; and obtains fromEPA witten
approval to use this denonstration option; or.

* * k* *x %

(3) N

(vi) A report concerning these production changes is to be nade to
t he Engi ne Programs and Conpliance Division of EPA within ten working
days of initiation of the production change. The cause of any failure
of an emission test is to be identified, if known;

(c) Except as provided in paragraph (b) of this section, EPA
approval for final admi ssion of a nonroad engine under this sectionis
presuned to have been granted if the ICl does not receive oral or
witten notice fromEPA to the contrary within 15 working days of the
date that the Engi ne Prograns and Conpliance Division of EPA receives
the 1Cl's application under paragraph (a) of this section. EPA notice
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of nonapproval may be nade to any enployee of the IC. It IS the
responsibility of the ICI to ensure that the Engi ne Progranms and
Conpl i ance Division of EPA receives the application and to confirmthe
date of receipt. During this 15 working day hold period, the nonroad
engine is to be stored at a | ocation where the Adm nistrator has
reasonabl e access to the nonroad engine for the Administrator's
i nspection. The storage is to be within 50 mles of the ICI's testing
facility to allow the Adm nistrator reasonable access for inspection
and testing. A storage facility not neeting this criterion nust be
approved in witing by the Admnnistrator prior to the submittal of the
ICl"'s application under paragraph (a) of this section.

97. The new y designated Sec. 89.609 is anmended by revising
paragraph (d) to read as foll ows:

Sec. 89.609 Final adnmission of nodification nonroad engi nes and test
nonroad engi nes.

* * % *x %

(d) Except as provided in paragraph (c) of this section, EPA
approval for final admission of a nonroad engine under this sectionis
presurmed to have been granted if the I Cl does not receive oral or
witten notice fromEPA to the contrary within 15 working days of the
date that the Engine Prograns and Conpliance Division of EPA receives
the 1Cl's application under paragraph (b) of this section. Such EPA
noti ce of nonapproval may be made to any enployee of the ICI. It is the
responsibility of the ICl to ensure that the Engine Prograns and
Conpl i ance Division of EPA receives the application and to confirmthe
date of receipt. During this 15 working day hold period, the nonroad
engine is stored at a |ocation where the Admi nistrator has reasonable
access to the nonroad engine for the Administrator's inspection. The
storage is to be within 50 miles of the ICl's testing facility to allow
the Admi ni strator reasonabl e access for inspection and testing. A
storage facility not neeting this criterion nust be approved in witing
by the Adm nistrator prior to the submttal of the ICl's application
under paragraph (b) of this section.

98. The new y designated Sec. 89.610 is anmended by revising
paragraph (b)(1) to read as foll ows:

Sec. 89.610 Muintenance instructions, warranties, em ssion |abeling.

* * % *x *
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(b) * * * (1) ICls nust submt to the Engine Prograns and
Conpl i ance Division of EPA sanple copies (including revisions) of any
warranty docunents required by this section prior to inporting nonroad
engi nes under this subpart.
* * *x *x %

99. The new y designated Sec. 89.611 is amended by revising
paragraph (g) to read as foll ows:

Sec. 89.611 Exenptions and excl usions.

* *x k* *x %

(g) An application for exenption and excl usion provided for in
par agraphs (b), (c), and (e) of this sectionis to be mailed to: U S.
Environnmental Protection Agency, O fice of Mbile Sources, Engine
Progranms and Conpliance Division (6405-J), 401 M Street, SW
Washi ngt on, DC 20460, Attention: |nports.

Subpart J--[ Anmended]
100. Section 89.903 is anended by revising paragraph (b) to read as
foll ows:
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Sec. 89.903 Application of section 216(10) of the Act.

* * Kk *x %

(b) EPA W Il maintain a |ist of nonroad engines that have been
determ ned to be excluded because they are used solely for conpetition.
This list will be available to the public and may be obtai ned by
witing to the follow ng address: Chief, Selective Enforcenent Auditing
Section, Engine Prograns and Conpliance Division (6405-17),

Envi ronnental Protection Agency, 401 M Street SW Washi ngton, DC 20460.

101. Section 89.905 is anended by revising paragraph (f) to read as
fol | ows:

Sec. 89.905 Testing exenption.

* * % *x %

(f) A nanufacturer of new nonroad engi nes nay request a testing
exenption to cover nonroad engines intended for use in test prograns
pl anned or anticipated over the course of a subsequent one-year period.
Unl ess otherw se required by the Director, Engine Progranms and
Conpl i ance Division, a manufacturer requesting such an exenption need
only furnish the infornation required by paragraphs (a)(1) and (d)(2)
of this section along with a description of the record-keeping and
control procedures that will be enployed to assure that the engines are
used for purposes consistent with paragraph (a) of this section.

102. Section 89.906 is anended by revising paragraphs (a)(3)
introductory text, (a)(3)(iii)(D), and (b) to read as follows:

Sec. 89.906 Manufacturer-owned exenption and precertification
exenption.

* *
a *

(3) Unless the requirenment is waived or an alternate procedure is
approved by the Director, Engine Prograns and Conpliance Division, the
manuf acturer nust permanently affix a label to each nonroad engi ne on
exenpt status. This |abel should:

* *  * * *

(iii) * *x %
(D) The statenent "~ This nonroad engine is exenpt fromthe

prohi bitions of 40 CFR 89.1003.""'

* * k*  %

(b) Any independent commercial inporter that desires a
precertification exenption pursuant to Sec. 89.611(b)(3) and is in the
busi ness of inporting, nodifying, or testing uncertified nonroad
engi nes for resal e under the provisions of subpart G of this part, nust
apply to the Director, Engine Prograns and Conpliance Division. The
D rector may require such independent comercial inporter to submt
information regarding the general nature of the fleet activities, the
nunber of nonroad engi nes involved, and a denpnstration that adequate
record- keepi ng procedures for control purposes will be enpl oyed.

103. Section 89.911 is revised to read as foll ows:

Sec. 89.911 Submission of exenption requests.

Requests for exenption or further information concerning exenptions
and/ or the exenption request review procedure should be addressed to:
Chi ef, Selective Enforcenent Auditing Section, Engine Prograns and
Conpl i ance Division (6405-J), Environnental Protection Agency, 401 M
Street SW Washi ngton, DC 20460.

104. Section 89.1003 is anended by revising paragraphs (a)(3),
(a)(5), (a)(6), (b)(4), and (b)(7) to read as foll ows:

Sec. 89.1003 Prohibited acts.
(a) * * %
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(3)(1) For a person to renpve or render |noperative a device or
el ement of design installed on or in a nonroad engine, vehicle or
equi pnent in conpliance with regulations under this part prior to its
sale and delivery to the ultimte purchaser, or for a person know ngly
to remove or render inoperative such a device or elenent of design
after the sale and delivery to the ultinmate purchaser; or

(ii) For a person to manufacture, sell or offer to sell, or
install, a part or conponent intended for use with, or as part of, a
nonroad engi ne, vehicle or equiprment, where a principal effect of the
part or conponent is to bypass, defeat, or render inoperative a device
or elenent of design installed on or in a nonroad engine in conpliance
with regul ati ons issued under this part, and where the person knows or
shoul d know that the part or conponent is being offered for sale or
installed for this use or put to such use; or

(iii) for a person to deviate fromthe provisions of Sec. 89.130
when rebuil ding an engine (or rebuilding a portion of an engine or

engi ne system.
* * % *x *

(5) For a person to circunvent or attenpt to circunvent the
residence tinme requirements of paragraph (2)(iii) of the nonroad engine
definition in Sec. 89.2

(6) For a manufacturer of nonroad vehicles or equipnent to
distribute in comrerce, sell, offer for sale, or introduce into
comerce a nonroad vehicle or piece of equi pment which contains an
engi ne not covered by a certificate of conformty, except as otherw se
allowed by this part.

b***

(4) Certified nonroad engines shall be used in all vehicles and
equi pnent manufactured on or after the applicable nodel years in
Sec. 89.112 that are self-propelled, portable, transportable, or are
intended to be propelled while performing their function, unless the
manuf acturer of the vehicle or equi pnent can prove that the vehicle or
equi pnent will be used in a manner consistent with paragraph (2) of the
definition of nonroad engine in Sec. 89.2. After the date on which a
new st andard takes effect, nonroad vehicle and equi pnent nmanufacturers
may continue to use nonroad engines built prior to this date that are
not certified to the standard until inventories of those engines are
depl et ed; however, stockpiling of such nonroad engines will be
considered a violation of this section
* * * * %

(7) A new nonroad engine intended solely to replace a nonroad
engine in a piece of nonroad equi pnment, where the engine requiring
replacenent 1s not certified or is certified to em ssion standards that
are less stringent than those in effect when the replacement engine is
built, shall not be subject to the prohibitions of paragraph (a)(1) of
this section or to the requirenents of Sec. 89.105 and paragraph (b)(4)
of this section, provided that:

(i) The engi ne nanufacturer has ascertai ned that no engi ne produced
by itself or by the manufacturer of the engine that is being replaced,
if different, and certified to the
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requirenents of this subpart, is available with the appropriate
physi cal or performance characteristics to repower the equi pnent; and

(ii) The engi ne manufacturer or its agent takes ownership and
possession of the engine being replaced in partial exchange for the
repl acenent engi ne; and

(iii) The replacenent engine is clearly | abeled with the follow ng
| anguage, or simlar alternate |anguage approved by the Admi nistrator:
THI' S ENG NE DOES NOT COVPLY W TH FEDERAL NONROAD OR ON- HI GHWAY EM SSI ON
REQUI REMENTS. SALE OR | NSTALLATION OF THI S ENG NE FOR ANY PURPOSE OTHER
THAN AS A REPLACEMENT ENG NE FOR AN ENG NE MANUFACTURED PRI OR TO
JANUARY 1 [I NSERT APPROPRI ATE YEAR] IS A VI OLATI ON OF FEDERAL LAW
SUBJECT TO CI VIL PENALTY; and

(iv) In cases where an engine is to be inported for replacenent
pur poses under the provisions of this paragraph (b)(7), the term
““engine manufacturer'' shall not apply to an individual or other
entity that does not possess a current Certificate of Conformty issued
by EPA under this part; and
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FR V) Were the replacement engine 1s Intended to replace an engine
iag, certified to em ssion standards that are |ess stringent than

m uth effect when the replacement engine is built, the replacenment
fesighal | be identical in all material respects to a certified
jguration of the same or |ater nodel year as the engi ne being

, and
Engi nes sold pursuant to the provisions of this paragraph
t\1Ni I'l neither generate nor use emi ssion credits and will not be
any accounting under the averagi ng, banking and trading

=2105. Section 89.1007 is anmended by revising paragraph (c) to read

as s
Electronic
Dockets

SeRe®atony)7 Warranty provi sions.

Agenda
* *Exectitive

Orgeys For the purposes of this section, the owner of any nonroad
engiureemvar rant ed under this part is responsible for the proper

nailgignance of the engine. Proper nmintenance includes replacenent and
serafce, at the owner's expense at a service establishment or facility

of 12y ' s choosing, of all parts, itens, or devices related to
em'ssion control (but not designed for enission control) under the

terns of the |ast sentence of section 207(a)(3) of the Act, unless such

part, item or device is covered by any warranty not nmandated by this
Act .

[ FR Doc. 98-24836 Filed 10-22-98; 8:45 am
Bl LLI NG CODE 6560-50- P
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